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(54) Titte: COMPOSITIONS OF A CYCLOOXYGENASE-2 SELECTIVE INHIBITOR AND A C ANNABINOID AGENT FOR 



THE TREATMENT OF CENTRAL NERVOUS SYSTEM DAMAGE 



(57) Abstract: 'llie present invention provides compositions and methods tor the treataient of central nervous system damage in a 
Q subject. More particularly, the invention provides a combination therapy for the treatment of a central nervous system ischemic con- 
^ dition or a central nervous system traumatic injury comprising the administration to a subject of a cannabinoid agent in combination 
1^ with a cycIooxygenase-2 selective inhibitot. 
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COMPOSITIONS OF A CYCL00XYGENASE.2 SELECTIVE INHIBI^^^^ A 
CANNABINOID AGENT FOR THE TREATMENT OF CENTRAL NERVOUS 

SYSTEM DAMAGE 



FIELD OF THE INVENTION 

100011 The present Invention provides compositions and methods for the 
treatment of central nervous system damage. More particulariy, the invention is 
directed toward a combination therapy for the treatment or prevention of ischemio- 
mediated central nen^ous system damage including ischemic stroke, or central 
nervous system damage resulting from traumatic injury, comprising the 
administration to a subject of a cannabinoid agent in combination with a 
cyclooxygenase-2 selective inhibitor. 

BACKGROUND OF THE INVENTION 

[0002] The continued increase in the Incidence of ischemic-mediated 
central nervous system damage, including Ischemic stroke, provides compelling 
evidence that there is a continuing need for better treatment strategies. Stroke, for 
example, is consistently the second or the third leading cause of death annually and 
the leading producer of disability among adults in the United States and western 
countries. Moreover, roughly 1 0% of patients wrth stroke become heavily 
handicapped, often needing attendant care. 

[00031 Within the 1990's decade, the pathology underiying ischemic- 
mediated central nervous system Injury was elucidated. Generally speaking, the 
nomial amount of perfusion to brain gray matter is 60 to 70 mL/1 00 g of brain 
tissue/min. Death of central nervous system cells typically occurs only when the flow 
of blood falls below a certain level (approximately 8-10 mL/100 g of brain tissue/min) 
while at slightly higher levels the tissue remains alive but not able to functfon. For 
example, most strokes culminate in a core area of cell death (infarction) in which 
blood flow is so drastically reduced that the cells usually cannot recover. This 
threshold seems to occur when cerebral blood flow is 20 percent of normal or less. 
Without neuroprotective agents, nerve cells facing 80 to 100 percent ischemia will be 
irreversibly damaged within a few minutes. Sun-ounding the ischemic core is another 
area of tissue called the "ischemic penumbra" or "transitional zone" in which cerebral 
blood flow is between 20 and 50 percent of nonmal. Cells in this area are 



wo 2004/105699 PCTAJS2004/016496 

2 

endangered, but not yet inreversibly damaged. Thus in the acute stroke, the affected 
central core brain tissue may die while the more peripheral tissues remain alive for 
many years after the Initial insult, depending on the amount of blood the brain tissue 
receives. 

[0004] At the cellular level, if left untreated, rapidly within the core 
infarction, and over time within the ischemic penumbra, brain or spinal cell injury and 
death progress in stepwise manner. Without adequate blood supply, brain or spinal 
cells lose their ability to produce energy, particularly adenosine triphosphate (ATP). 
When this energy failure occurs, brain or spinal cells become damaged and will die if 
critical thresholds are reached. Immediate cell death within the ischemic core is 
typically necrotic, while cell death in the penumbra may be either necrotic or 
apoptotic. It is believed that there are an immense number of mechanisms at work 
causing brain or spinal cell damiage and death following energy failure. Each of 
these mechanisms represents a potential route for intervention. One of the ways 
brain cells respond to energy failure is by elevating the concentration of intracellular 
calcium. Worsening this and driving the concentrations to dangerous levels is the 
process of excitotodcity, in which brain cells release excessive amounts of 
glutamate, a neurotransmitter. This stimulates chemical and electrical activities in 
receptors on other brain cells, which leads to the degradation and destruction of vital 
cellular structures. Brain cells ultimately die as a result of the actions of calcium- 
activated proteases (enzymes which digest cell proteins), lipases (enzymes which 
digest cell membranes) and free radicals fomned as a result of the ischemic cascade. 

[0005] Interventions have been directed toward salvaging the ischemic 
penumbra and reducing its size. Restoration of blood flow is the first step toward 
rescuing the tissue within the penumbra. Therefore, timely recanalization of an 
occluded vessel to restore perfusion in both the penumbra and in the ischemic core 
is one treatment option employed. Partial recanalization also markedly reduces the 
size of the penumbra as well. Moreover, intravenous tissue plasminogen activator 
and other thrombolytic agents have been shown to have clinical benefit if they are 
administered within a few hours of symptom onset Beyond this narrow time window, 
however, the likelihood of beneficial effects is reduced and hemontiagic 
complications related to thrombolytic agents become excessive, seriously 
compromising their therapeutic value. Hypothermia decreases the size of the 
ischemic insult in both anecdotal clinical and laboratory reports. In addition, a wide 
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variety of agents have been shown to reduce infarct volume in animal models. 
These agents include phannacologic inten/entions that involve thrombolysis, caldum 
channel blockade, and cell membrane receptor antagonism. Successful treatment of 
stroke victims remains a high-unmet medical need. To date, no effective 
neuroprotective therapy exists to treat stroke. There is a continuing need for 
improved treatment regimes following ischemio-mediated central nen/ous system 
injury. 



SUMMARY OF THE INVENTION 

[0006] Among the several aspects of the Invention Is provided a method 
and a composition for the treatment of reduced btood flow to the central nervous 
system in a subject. The composition comprises a cyclooxygenase-2 selective 
Inhibitor or an isomer, a pharmaceutically acceptable salt, ester, or prodmg thereof 
and a cannabinoid agent or an Isomer, a phannaceutically acceptable salt, ester, or 
prodmg thereof, and the method comprises administering to the subject a 
cyciooxygenase-2 selective inhibitor or an isomer, a phannaceutically acceptable 
salt, ester, or prodmg thereof in combination with a cannabinoid agent or an isomer, 
a phannaceutically acceptable salt ester, or prodmg thereof. 

[0 007] In one embodiment, the cyclooxygenase-2 selective inhibitor is a 
chromene compounds. For example, the chromene compound may be a compound 
ofthefomiula: 




0) 



[0008] wherein: 

[0009] n is an integer which is 0, 1, 2, 3 or 4; 

[0010] GisO, SorNR^ 

[0011] R^isalkyl; 

[ 0 0 12 ] R^ is selected from the group consisting of H and aryl; 

[ 0 0 13 ] R^ is selected from the group consisting of carix)xyl, aminocartaonyl, 
alkylsulfonylaminocarbonyl and alkoxycarbonyl; 
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[0014] R is selected from the group consisting of haloalicyl. all<yl, aralkyi, 
cycloall<yl and atyl optionally substituted with one or more radicals selected from 
alkylthio, n'rtro and aikylsulfonyl; and 

[0015] each R* is independently selected from the group consisting of H, 
halo, alkyi, aralkyi, alkoxy. aryloxy, heteroaryloxy, aralkyioxy, heteroaralkyloxy. 
haloalkyi, haloalkoxy, alkylamino, arylamino, aralkylamino, heteroarylamino. 
heteroarylalkylamino, nitro, amino, aminosuifonyl, alkylaminosulfonyl, 
arylaminosulfonyl, heteroarylaminosulfonyl, aralkylaminosulfonyl, 
heteroaralkylaminosulfonyl, heterocyclosuttonyl, aikylsulfonyl, hydroxyarylcarbonyl, 
nitroaryl, optionally substituted aryl, optionally substituted heteroaryl, aralkylcarbonyl, 
heteroarylcarbonyl. arylcarbonyl, aminocaribonyl, and alkylcarbonyl; or wherein R* 
together with the carbon atoms to which it is attached and the remainder of ring E 
fomns a naphthyl radical. 

[0016] In another embodiment, the cyclooxygeriase-2 selective inhibitor or 
an isomer, a phanmaceutically acceptable salt, ester, or prodrug thereof comprises a 
compound of tiie fomnula: 



[0017] wherein: 

[0018] A is selected from the group consisting of partially 
unsaturated or unsaturated heterocyclyl and partially unsaturated or 
unsaturated carbocydlc rings; 

[00191 Ri is selected from the group consisting of heterocyclyl, 
cyctoalkyi, cycloalkenyl and aryl, wherein Ri is optionally substituted at a 
substitutable position witii one or more radicals selected from alkyi, haloalkyi, 
cyano, carboxyl, alkoxycarbonyl, hydroxyl, hydroxyalkyi, haloalkoxy, amino, 
alkylamino, arylamino, nitro, aikoxyalkyi, alkylsulfinyl, halo, alkoxy and 
alkylthio; 

[0020] R2 Is selected from tiie group consisting of methyl and amino; 

and 




0 



.0 
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[00211 R3 is selected from the group consisting of H, halo, allcyl, allcenyi, 
aikynyl, oxo, cyano, carboxyl, cyanoalkyi, heterocyclyloxy, alkyloxy, allcylthio, 
alkyicarbonyl, cydoallcyl, aryi, haloall<yl, heterocyclyl, cycloalltenyl, arall^yl, 
heterocydylaikyl. acyl, allcylthioalkyi, hydroxyalkyi, all<oxycarbonyl, arylcarbonyl, 
aralkylcarbonyl, aralkenyl, alkoxyalkylr arylthloallcyl, aryloxyallcyl. aralkylthioalkyl, 
aralkoxyalkyi, alkoxyaraikoxyalkyi, alkoxycarbonylalkyi, aminocarbonyl, 
aminocarbonylalkyi, alkylannlnocarbonyl, N- arylaminocarbonyl, N-alkyl-N- 
arylaminocarbonyl, alkylanninocarbonylalkyi, caiiaoxyalkyl, aikylamino, N-aryiamino, 
N-aralkylamlno. N-alkyl-N-aralkylamino, N-alkyl-N-arylamIno, aminoalkyl. 
alkylaminoalkyi, N-arylaminoalkyl. N-aralkylaminoalkyI, N-alkyl-N-aralkylaminoalkyI, 
N-alkyl-N-arylaminoalkyI, aryloxy, aralkoxy, arylthio, aralkyithio, alkylsuffinyl, 
alkylsulfonyl, aminosutfbnyl, alkyfaminosulfonyl, N-arylaminosulfonyl, arylsulfbnyl, 
and N-alkyl-N-arylaminosulfonyl. 

[00221 in one embodiment, the cannabinoid agent is a cannabinoW 
receptor agonist. 

[00231 In another embodiment, the cannabinoid agent is a cannabinoid 
receptor antagonist. 

[0024] In yet another embodiment, the cannabinoid agent is a NMDA 

receptor antagonist. 

[00251 Other aspects of the invention are described in more detail below. 

ABBREVIATIONS AND DEFINITIONS 

[0026] The tenn "acyl" is a radical provided by the residue after removal of 
hydroxyl from an organic acid. Examples of such acyl radicals include alkanoyi and 
aroyi radicals. Examples of such lower alkanoyi radicals include fomiyl, acetyl, 
propionyl, butyryl, isobutyryi, valeryl, isovaleryl, pivaloyi, hexanoyl, and trifluoroacetyl. 

[00271 The tenm "alkenyl" is a linear or branched radical having at least one 
carbon-carbon double bond of two to about twenty carbon atoms or, preferably, two 
to about twelve carbon atoms. More prefened alkyi radicals are "lower alkenyl" 
radicals having two to about six carbon atoms. Examples of alkenyl radicals include 
ethenyl, propenyl, allyl, propenyl, butenyl and 4-methylbutenyl. 

[00281 The tenns "alkenyl" and "lower alkenyl" also are radicals having 
"cis" and "trans" orientations, or alternatively. "E" and "Z" orientations. The temri 
"cycloalkyl" is a saturated carbocyclic radical having three to twelve carbon atoms. 
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More preferred cydoalkyi radicals are "lower cydoalkyl" radicals having three to 
about eight carbon atoms. Examples of such radicals Include cyclopropyl, cyclobutyl. 
cyclopentyl and cyclohexyl. 

[0029] The temis "alkoxy" and "alkyloxy" are linear or branched oxy- 
containing radicals each having alkyi portions of one to about ten carbon atoms. 
More preferred alkoxy radicals are "lower alkoxy" radicals having one to six carbon 
atoms. Examples of such radicals include methoxy, ethoxy, propoxy. butoxy and tert- 
butoxy. 

[0030] The term "alkoxyalkyl" Is an alkyi radical having one or more alkoxy 
radicals attached to the alkyi radical, that is, to form monoalkoxyalkyi and 
dialkoxyalkyi radicals. The "alkoxy" radicals may be further substituted with one or 
more halo atoms, such as fiuoro, chloro or bromo, to provide haloalkoxy radicals. 
More preferred haloalkoxy radicals are "lower haloalkoxy" radicals having one to six 
cart)on atoms and one or more halo radicals. Examples of such radicals include 
fluoromethoxy, chloromethoxy, trifluoromethoxy, trifluoroethoxy, fluoroethoxy and 
fluoropropoxy. 

[0031] The term "alkoxycarbonyl" is a radical containing an alkoxy radical, 
as defined above, attached via an oxygen atom to a carbonyl radical. More preferred 
are "lower alkoxycarbonyl" radicals with alkyi porions having 1 to 6 carbons. 
Examples of such lower alkoxycarbonyl (ester) radicals include substituted or 
unsubstituted methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl, butoxycarbonyl 
and hexyloxycarbonyl. 

10032] Where used, either alone or within other temns such as "haloalkyi", 
"alkylsulfonyl", "alkoxyalkyl" and "hydnDxyalkyl", the term "alkyi" is a linear, cyclic or 
branched radical having one to about twenty carbon atoms or, preferably, one to 
about twelve carbon atoms. More pretended alkyi radicals are "lower alkyi" radicals 
having one to about ten carbon atoms. Most preferred are lower alkyi radicals having 
one to about six carbon atoms. Examples of such radicals include methyl, ethyl, n- 
propyl, isopropyl, n-butyl, Isobutyl, sec-butyl, tert-butyl, pentyl, iso-amyl, hexyl and the 
like. 

[0033] The term "alkylamino" is an amino group that has been substituted 
with one or two alkyi radicals. Prefen'ed are "lower N-alkylamIno" radicals having 
alkyi portions having 1 to 6 carbon atoms. Suitable lower alkylamino may be mono or 
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dialkylamino such as N-methylamino, N-ethylamino, N.N-dimethylamino, N,N- 

diethylamino or the like. 

[00341 The term "alkylaminoalkyl" is a radical having one or more alkyi 

roJicals attached to an aminoalk^i radical. 

[00351 The temi "alkylaminocarbonyl" is an aminocarbonyl group that has 
been substituted wRh one or two alkyI radicals on the amino nitrogen atom. Preferred 
are "N-alkylaminocarbonyl" "N.N-dlalkylaminocarbonyl" radicals. More preferred are 
"lower N-alkylaminocartionyl" "lower N.N-dialkylaminocarbonyl" radicals with lower 

alkyI portions as defined above. 

[0036] The terms "alkylcarbonyl", "arylcarbonyl" and "aralkylcartwnyl" 
Include radicals having alkyl. aryl and aralkyl radicals, as defined above, attached to 
a carbonyl radical. Examples of such radicals include substituted or unsubstituted 
methylcarbonyl, ethylcarbonyl, phenylcarbonyl and benzylcarbonyl. 

[0037] The term "alkylthio" is a radical containing a linear or branched alkyl 
radical, of one to about ten carbon atoms attached to a divalent sulfur atom. More 
prefen-ed alkylthio radicals are "lower alkylthio" radicals having alkyl radicals of one to 
six carbon atoms. Examples of such lower alkylthio radicals are methylthio, ethylthio, 
propylthio, butylthio and hexylthlo. 

[0038] The temi "alkylthioalkyl" is a radical containing an alkylthio radical 
attached through the divalent sulfur atom to an alkyl radical of one to about ten 
carbon atoms. More prefen-ed alkylthioalkyl radicals are "lower alkylthioalkyl" 
radicals having alkyl radicals of one to six carbon atoms. Examples of such lower 
alkylthioalkyl radicals include methylthlomethyl. 

[0039] The temi "alkylsulfinyl" is a radical containing a linear or branched 
alkyl radical, of one to ten carbon atoms, attached to a divalent -S(=0)- radical. More 
prefened alkylsulfinyl radicals are "lower alkylsulfinyl" radicals having alkyl radicals of 
one to six carbon atoms. Examples of such lower alkylsulfinyl radicals include 
methylsulfinyl. ethylsulfmyl, butylsulfinyl and hexylsulfinyl. 

[0040] The temi "alkynyl" is a linear or branched radical having two to 
about twenty carbon atoms or, preferably, two to about twelve carbon atoms. More 
preferred alkynyl radicals are "lower alkynyl" radicals having two to about ten carbon 
atoms. Most preferred are tower alkynyl radicals having two to about six carbon 
atoms. Examples of such radicals include propargyl. butynyl, and the like. 
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[0041] The term "aminoaikyi" is an alkyi radical substituted with one or 
more amino radicals. More prefen-ed are "lower aminoalkyl" radicals. Examples of 
such radicals include aminomethyl, aminoethyl, and the like. 

[0042] The tenm "amlnocarbonyl" is an amide group of the formula - 
C{=0)NH2. 

[0043] The temn "aralkoxy" is an aralkyl radical attached through an oxygen 
atom to other radicals. 

[0044] The tenm "aralkoxyalkyi" is an aralkoxy radical attached through an 
oxygen atom to an alkyI radical. 

[0045] The temi "aralkyl" is an aryl-substituted alkyI radical such as benzyl, 
diphenylmethyl, triphenylmethyl, phenylethyl, and diphenylethyl. The aryl in said 
aralkyl may be additionally substituted with halo, alkyI, alkoxy, haloalkyi and 
haloalkoxy. The terms benzyl and phenylmethyl are interchangeable. 

[0046] The temi "aralkylamino" is an aralkyl radical attached through an 
amino nitrogen atom to other radicals. The temis "N-arylaminoalkyl" and "N-aryl-N- 
alkyl-aminoalkyl" are amino groups which have been substituted with one aryl radical 
or one aryl and one alkyi radical, respectively, and having the amino group attached 
to an alkyI radical. Examples of such radicals include N-phenylaminomethyl and N- 
phenyl-N-methylaminomethyl. 

[0047] The temri "aralkylthio" is an aralkyl radical attached to a sutfur atom. 

[0048] The temn "aralkylthioalkyi" is an aralkylthio radical attached through 
a sulfur atom to an alkyI radical. 

[0049] The temi "aroyl" is an aryl radical with a carbonyl radical as defined 
above. Examples of aroyi include benzoyl, naphthoyl, and the like and the aryl in 
said aroyI may be additionally substituted. 

[0050] The temn "aryl", alone or in combination, is a carbocyclic aromatic 
system containing one, two or three rings wherein such rings may be attached 
together in a pendent manner or may be fused. The temi "aryl" includes aromatic 
radicals such as phenyl, naphthyi, tetrahydronaphthyl, indane and biphenyl. Aryl 
moieties may also be substituted at a sut>stitutable position with one or more 
substituents selected independently from alkyI, alkoxyalkyi, alkylaminoalkyi, 
carboxyalkyi, alkoxycaribonylalkyi, aminocarbonylalkyi, alkoxy, aralkoxy, hydroxyl, 
amino, halo, nitro, alkylamino, acyl, cyano, carboxy, amlnocarbonyl, alkoxycariDonyl 
and aralkoxycarbonyl. 
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[0051] The term "arylamino" is an amino group, wliich lias been substituted 
with one or two aryl radicals, such as N-phenylamino. The "arylamino" radicals may 
be further substituted on the aryl ring portion of the radical. 

[00521 The temi "aryloxyalkyi" is a radical having an aryl radical attached to 
an alkyi radical through a divalent oxygen atom. 

[0053 1 The term "arylthioalkyl" is a radical having an aryl radical attached to 
an alky! radical through a divalent sulfur atom. 

[00541 The term "cannabinoid agent" refers to a group of substances 
extracted from cannabis satlva I and metabolites that are structurally related to 
tetrahydrocannabinol (THC). The temn "cannabinoid agent" also encompasses 
compounds that bind to cannabinoid receptors, such as the natural ligand 
anadamide. 

[00551 The term "carbonyl", whether used alone or wRh other ternis, such 
as "alkoxycarbonyl", is -(C=0)-. 

[00561 The ternis "carboxy" or "cartwxyl", whether used alone or with other 
temis. such as "carboxyalkyl", is -CO2H. 

[00571 The temi "carboxyalkyl" is an alkyI radical substituted with a carix>xy 
radical. More preferred are "lower carboxyalkyl" which are lower alkyI radicals as 
defined above, and may be additionally substituted on the alkyi radical with halo. 
Examples of such lower carboxyalkyl radicals include carboxymethyl. carboxyethyl 
and carboxypropyl. 

[00581 The term "cycloalkenyl" is a partially unsatu rated carbocyclic radical 
having three to twelve carbon atoms. More prefenred cycloalkenyl radicals are "lower 
cycloalkenyl" radicals having four to about eight carbon atoms. Examples of such 
radicals include cyclobutenyl, cyclopentenyl, cyclopentadienyl. and cyclohexenyl. 

[0059] The term °cyclooxygenase-2 selective inhibitor" is a compound able 
to inhibit cyclooxygenase-2 without significant inhibition of cyclooxygenase-1 . 
Typically, it includes compounds that have a cyclooxygenase-2 IC50 of less than 
about 0.2 micro molar, and also have a selectivity ratio of cydooxygenase-2 inhibition 
over cycIooxygenase-1 inhibition of at least 50, and more typically, of at least 100. 
Even more typically, the compounds have a cydooxygenase-l IC50 of greater than 
about 1 micro molar, and more preferably of greater than 10 micro molar. Inhibitors 
of the cyclooxygenase pathway in the metabolism of arachidonic acid used in the 
present method may inhibit enzyme activity tiirough a variety of mechanisms. By the 
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way of example, and without limitation, the inhibitors used in the methods described 
herein may block the enzyme activity directly by acting as a substrate for the enzyme. 
[00601 The term "halo" is a halogen such as fluorine, chlorine, bromine or 

iodine. 

[0061] The term "haloalkyl" is a radical wherein any one or more of the 
alkyi carijon atoms is substituted with halo as defined above. Specifically included 
are monohaloalkyi, dihaloalkyl and polyhaloalkyi radicals. A monohaloalkyi radical, 
for one example, may have either an iodo, bromo, chloro or fluoro atom within the 
radical. Dihalo and polyhaloalkyi radicals may have two or more of the same halo 
atoms or a combination of different halo radicals. "Lower haloalkyl" is a radical 
having 1-6 carbon atoms. Examples of haloalkyl radicals include fiuoromethyl, 
difluoromethyl, trifluoromethyl, chlorometiiyl, dichloromethyl, trichloromethyi, 
trichloromethyl, pentafluoroethyl, heptafluoropropyl, difiuorochloromethyl, 
dichlorofluoromethyl, difiuoroethyl, difluoropropyl, dichloroethyl and dichloropropyl. 

[0062] The term "heteroaryl" is an unsaturated heterocyclyl radical. 
Examples of unsaturated heterocyclyl radicals, also termed "heteroaryl" radicals 
include unsaturated 3 to 6 membered heteromonocyclic group containing 1 to 4 
nitrogen atoms, for example, pyrrolyl, pynrolinyl, imidazolyl, pyrazolyl, pyridyl, 
pyrimidyl, pyraanyl, pyridazinyl, triazoiyi (e.g., 4H-1,2,4-triazolyI, 1H-1,2,3-triazolyl, 
2H-1,2,3-triazolyl, etc.) tetrazolyl (e.g. 1H-tetrazolyl, 2H-tetrazolyl, etc.), etc.; 
unsaturated condensed heterocyclyl group containing 1 to 5 nitrogen atoms, for 
example, indolyl, isoindolyl, indolizinyl, benzimidazolyl, quinolyl, isoquinolyl, indazolyl, 
benzotriazolyl, tetrazolopyridazinyl (e.g., tetrazolo[1 ,5-b]pyridazinyl, etc.), etc.; 
unsaturated 3 to 6-membered heteromonocyclic group containing an oxygen atom, 
for example, pyranyl, furyl, etc.; unsaturated 3 to 6-membered heteromonocyclic 
group containing a sulfur atom, for example, thienyl, etc.; unsaturated 3- to 6- 
membered heteromonocyclic group containing 1 to 2 oxygen atoms and 1 to 3 
nitrogen atoms, for example, oxazolyl, isoxazolyl, oxadiazolyl (e.g., 1,2,4-o)^diazolyl, 
1,3,4-oxadiazolyl, 1,2,5-oxadiazolyl, etc.) etc.; unsaturated condensed heterocyclyl 
group containing 1 to 2 oxygen atoms and 1 to 3 nitrogen atoms (e.g. benzoxazol^, 
benzoxadlazolyl, etc.); unsaturated 3 to 6-membered heteromonocyclic group 
containing 1 to 2 sulfur atoms and 1 to 3 nitrogen atoms, for example, thiazolyl, 
thiadiazolyl (e.g., 1,2,4- thiadiazoiyi, 1,3,4-thiadiazolyl, 1,2,5-thiadiazolyl, etc.) etc.; 
unsaturated condensed heterocyclyl group containing 1 to 2 sulfur atoms and 1 to 3 
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nitrogen atoms (e.g., benzothiazolyl, benzothiadiazolyl, etc.) and the like. The term 
also includes radicals where heterocyclyl radicals are fused with aryl radicals. 
Examples of such fused bicyclic radicals include benzofuran, benzothiophene, and 
the like. Said "heterocyclyl group" may have 1 to 3 substituents such as alkyi, 
hydroxyl, halo, alkoxy, oxo, amino and alkylamino. 

[00631 The tenri "heterocydyl" Is a saturated, partially unsaturated and 
unsaturated heteroatom-contalning ring-shaped radical, where the heteroatoms may 
be selected from nitrogen, suHur and oxygen. Examples of saturated heterocyclyl 
radicals Include saturated 3 to 6-membered heteromonocylic group containing 1 to 4 
nitrogen atoms (e.g. pyn'olidlnyl, imidazolidinyl, piperidino, piperazinyl, etc.); 
saturated 3 to 6-membered heteronronocydic group containing 1 to 2 oxygen atoms 
and 1 to 3 nitrogen atoms (e.g. morpholinyl, etc.); saturated 3 to 6-membered 
heteromonocydic group containing 1 to 2 sulfur atoms and 1 to 3 nitrogen atoms 
(e.g., thiazolidlnyl, etc.). Examples of partially unsaturated heterocyclyl radicals 
indude dlhydrothiophene, dihydropyran, dihydrofuran and dihydrothiaajle. 

[00641 The temi "heterocyclylalkyi" is a saturated and partially unsaturated 
heterocydyl-substituted alkyI radical, such as pyaolidinylmethyl, and heteroaryl- 
substituted alkyI radicals, such as pyridylmethyl, quinolylmethyl, thienylmethyl, 
furylethyl, and quinolylethyl. The heteroaryl in said heteroaralkyl may be additionally 
substituted with halo, alkyI, alkoxy, haloalkyl and haloalkoxy. 

[00651 The term "hydrido" Is a single hydrogen atom (H). This hydrido 
radical may be attached, for example, to an oxygen atdm to fomd a hydroxyl radical or 
two hydrido radicals may be attached to a carbon atom to fomi a methylene (-CH2-) 
radical. 

[0066] The tenn "hydroxyalkyi" is a linear or branched alkyl radical having 
one to about ten cariaon atoms any one of which may be substituted with one or more 
hydroxyl radicals. More preferred hydroxyalkyi radicals are "lower hydroxyalkyi" 
radicals having one to six cartwn atoms and one or more hydroxyl radicals. 
Examples of such radicals indude hydroxymethyl, hydroxyethyl. hydroxypropyl, 
hydroxybutyl and hydroxyhexyl. 

[0067] The tenn "phannaceutically acceptable" is used adjectivally herein 
to mean that the modified noun is appropriate for use In a phanmaceutlcal product; 
that is the "phannaceutically acceptable" material is relatively safe and/or non-to)dc, 
though not necessarily providing a separable therapeutic benefit by itself. 
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Pharmaceutically acceptable cations include metallic ions and organic ions. More 
prefenred metallic ions include, but are not limited to appropriate alkali metal salts, 
alkaline earth metal salts and other physiologically acceptable metal ions. Exemplary 
ions include aluminum, calcium, lithium, magnesium, potassium, sodium and zinc in 
their usual valences. Preferred organic ions include protonated tertiary amines and 
quaternary ammonium cations, including in part, trimethylamine, diethylamlne, N,N'- 
dibenzylethylenediamine, chloroprocalne, choline, diethanolamine, ethylenediamine, 
meglumine (N-methylglucamine) and procaine. Exemplary phamnaceutically 
acceptable acids include without limitation hydrochloric acid, hydrobromic acid, 
phosphoric acid, sulfuric acid, methanesulfonic acid, acetic acid, fomiic acid, tartaric 
acid, maleic acid, malic acid, citric acid, isocitric acid, succinic acid, lactic acid, 
gluconic acid, glucuronic acid, pymvic acid, oxalacetic acid, fumaric acid, propionic 
acid, aspartic acid, glutamic ackJ, benzoic acid, and the like. 

[00681 The temi "prodrug" refers to a chemical compound that can be 
converted into a therapeutic compound by metabolic or simple chemical processes 
within the body of the subject. For example, a class of prodrugs of COX-2 inhibitors 
is described in US Patent No. 5,932,598, herein incorporated by reference. 

[0069] The term "subject" for purposes of treatment includes any human or 
animal subject who has reduced blood flow to the central nervous system. The 
subject can be a domestic livestock species, a laboratory animal species, a zoo 
animal or a companion animal. In one embodiment, the subject is a mammal. In 
another embodiment, the mammal is a human being. 

[0070] The temn "sulfonyl", whether used alone or linked to other temis 
such as alkylsulfonyl, is a divalent radical -SOr- "Alkylsulfonyl" is an alkyi radical 
attached to a sulfonyl radical, where alkyI is defined as above. More prefen-ed 
alkylsulfonyl radicals are "lower alkylsulfonyl" radicals having one to six carbon 
atoms. Examples of such lower alkylsulfonyl radicals include methyisulfonyl, 
ethylsulfonyl and propylsulfonyl. The "alkylsulfonyl" radicals may be further 
substituted with one or more halo atoms, such as fluoro, chloro or bromo, to provide 
haloalkylsulfonyl radicals. The temis "sulfamyl", "aminosulfonyl" and "sulfonamldyl" 
are NH2O2S-. 

[0071] The phrase "therapeutically-effective" is intended to qualrfy the 
amount of each agent (i.e. the amount of cyclooxygenase-2 selective inhibitor and 
the amount of cannablnold agent) which will achieve the goal of improvement in 
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disorder severity and the frequency of incidence over no treatment or treatment of 
each agent by itself. 

10072] The temi "thrombotic event' or thromboembolic evenf includes, but 
is not limited to arterial thrombosis, including stent and graft thrombosis, cardiac 
thrombosis, coronary thrombosis, heart valve thrombosis, pulmonary thrombosis and 
venous thrombosis. Cardiac thrombosis is thrombosis in the heart. Pulmonary 
thrombosis is thrombosis in the lung. Arterial thrombosis is thrombosis in an artery. 
Coronary thrombosis is the development of an obstmctive thrombus in a coronary 
artery, often causing sudden death or a myocardial infarction. Venous thrombosis is 
thrombosis in a vein. Heart valve thrombosis is a thrombosis on a heart valve. Stent 
thrombosis is thix)mbosis resulting from and/or located in the vicinity of a vascular 
stent Graft thrombosis is thrombosis resulting from and/or located in the vicinity of 
an implanted graft, particularly a vascular graft. A thrombotic event as used herein is 
meant to embrace both a local thrombotic event and a distal thrombotic event 
occuning anywhere within the body (e.g., a thromboembolic event such as for 
example an embolic stroke). 

[00731 The tenri "vaso-occlusive event" includes a partial occlusion 
(including a nanowing) or complete occlusion of a blood vessel, a stent or a vascular 
graft. A vaso-ocdusive event intends to embrace thrombotic or thromboembolic 
events, and the vascular occlusion disorders or conditions to which they give rise. 
Thus, a vaso-occlusive event is intended to embrace all vascular occlusive disorders 
resulting in partial or total vessel occlusion from thrombotic or thromboembolic 
events. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0074] The present invention provides a combination therapy comprising 
the administration to a subject of a therapeutically effective amount of a COX-2 
selective Inhibitor In combination with a therapeutically effective amount of a 
cannabinoid agent The combination therapy is used to treat or prevent damage to a 
central nervous system cell resulting firom a reduction in blood flow or traumatic 
injury. When administered as part of a combination therapy, the COX-2 selective 
Inhibitor together with the cannabinoid agent provide enhanced treatment options as 
compared to administration of either the cannabinoid agent or the COX-2 selective 
inhibitor alone. 



wo 2004/105699 



PCT/US2004/016496 



14 

CYCLOOXYGENASE-2 SELECTIVE INHIBITORS 

[0075] A number of suitable cycIooxygenase-2 selective Inhibitors or an 
isomer, a pharmaceutically acceptable salt, ester, or prodrug thereof, may be 
employed in the composition of the current invention. In one embodiment, the 
cyclooxygenase-2 selective inhibitor can be, for example, the cyclooxygenase-2 
selective inhibitor meloxicam, Formula B-1 (CAS registry number 71125-38-7) or an 
isomer, a pharmaceutically acceptable salt, ester, or prodmg of a compound having 
Formula B-1 . 




B-1 



[0076] In yet another embodiment, the Gyclooxygenase-2 selective inhibitor 
is the cyclooxygenase-2 selective inhibitor, 6-[[5-(4-chlorobenzoyl)-1,4-dimethyl-1H- 
pyn'ol-2-yr|methyl]-3(2H)-pyrida2inone, Fomiula B-2 (CAS registry number 179382- 
91-3) or an isomer, a pharmaceutically acceptable salt, ester, or prodrug of a 
compound having Formula B-2. 




B-2 



[0077] In still another embodiment the cyclooxygenase-2 selective inhibitor 
is a chromene compound that is a substituted benzopyran or a substituted benzopyran 
analog, and even more typically, selected from the group consisting of substituted 
benzothiopyrans, dihydroquinolines, dihydronaphthalenes or a compound having 

[0078] Fomiula / shown below and possessing, by way of example and not 
limitation, the structures disclosed in Table 1 . Furthemnore, benzopyran 
cyclooxygenase-2 selective inhibitors useful in the practice of the present methods 
are described in U.S. Patent No. 6,034,256 and 6,077,850 herein incorporated by 
reference in their entirety. 
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[0079] In another embodiment, the cyclooxygenase-2 selective inhibitor is a 
chromene compound represented by Formula / or an isomer, a pharmaceutlcally 
acceptable salt, ester, or prodrug thereof: 



[0080] wherein: 

[0081] n is an integer which is 0, 1 , 2, 3 or 4; 
[0082] GisO,SorNR^ 
[0083] R^isalkyl; 

[0084] R'^ is selected from the group consisting of H and aryl; 

[0085] R^ Is selected from the group consisting of carboxyl, aminocarbonyl, 
alkylsulfonylaminocarbonyl and alkoxycarbonyl; 

[0086] R^ is selected from the group consisting of haloalkyl, alkyl, aralkyi, 
cycloalkyi and aryl optionally substituted with one or more radicals selected from 
alkylthio, nitro and alkylsulfonyl; and 

[0087] each R^ is independently selected from the group consisting of H, 
halo, alkyl, aralkyi, alkoxy, aryloxy, heteroaryloxy, aralkyloxy, heteroaralkyloxy, 
haloalkyl, haloalkoxy, alkylamino, arylamino, aralkylamino, heteroarylamino, 
heteroarylalkylamino, nitro, amino, aminosulfonyl, alkylaminosulfonyl, 
arylaminosulfonyl, heteroarylaminosulfonyl, aralkylaminosulfonyl, 
heteroaralkylaminosulfonyl, heterocyclosulfonyl, alkylsulfonyl, hydroxyarylcarbonyl, 
nitroaryl, optionally substituted aryl, optionally substituted heteroaryl, aralkylcarbonyl, 
heteroarylcarbonyl, arylcarbonyl, aminocarbonyl, and alkylcarbonyl; or R"^ together 
with the carbon atoms to which it is attached and the remainder of ring E forms a 
naphthyl radical. 

[0088] The cyclooxygenase-2 selective inhibitor may also be a compound 
of Fomiula (I) or an isomer, a pharmaceutlcally acceptable salt, ester, or prodmg 
thereof, 

[0089] wherein: 

[00901 n is an integerwhich is 0, 1, 2, 3 or 4; 




(0 
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[0091] GisO, SorNR®; 
[0092] R** is H; 
[0093] R^isalkyl; 

[0094] R^ is selected from the group consisting of carboxyi, aminocarbonyl, 
alkylsulfonylaminocarbonyl and alkoxycarbonyl; 

[0095] R^ is selected from the group consisting of haloalkyi, alkyi, aralkyi, 
cycloalkyi and aryi, wherein haloalkyi, alkyI, araikyi, cycloalkyi, and aryl each is 
independently optionally substituted with one or more radicals selected from the 
group consisting of alkylthio, nitro and alkylsulfonyl; and 

[0096] each is independently selected from the group consisting of 
hydrido, halo, alkyI, aralkyi, alkoxy, aryloxy, heteroaryloxy, aralkyloxy, 
heteroaralkyloxy, haloalkyi, haloalkoxy, alkylamino, arylamino, aralkylamino, 
heteroarylamino, heteroarylalkylamino, nitro, amino, aminosulfonyl, 
alkylaminosulfonyl, arylaminosulfonyl, heteroarylaminosulfonyl, aralkylaminosulfonyi, 
heteroaralkylaminosulfonyl, heterocydosulfonyj, alkylsulfonyl, optionally substituted 
aryl, optionally substituted heteroaryi, aralkylcarbonyl, heteroarylcarbonyl, 
arylcarbonyl, aminocarbonyl, and alkylcarbonyi; or wherein R"^ together with the 
carbon atoms to which It Is attached and the remainder of ring E fomris a naphthyl 
radical. 

[0097] In a further embodiment, the cycIooxygenase-2 selective inhibitor 
may also be a compound of Formula (I), or an isomer, a phannaceutically acceptable 
salt, ester, or prodrug thereof^ 

[0098] wherein: 

[00991 n is an integer which isO, 1, 2, 3 or 4; 
[0100] G is oxygen or sulfur, 
[0101] R^ is H; 

[0102] R^ is carboxyi, lower alkyI, lower aralkyi or lower alkoxycarbonyl; 
[0103 ] R^ is lower haloalkyi, lower cycloalkyi or phenyl; and 
[0104] each R"^ is H, halo, lower alkyI, lower alkoxy, lower haloalkyi, lower 
haloalkoxy, lower alk^amino, nitro, amino, aminosulfonyl, lower alkylaminosulfonyl, 
5-membered heteroarylalkylaminosulfonyl, 6-membered 
heteroarylalkylaminosulfonyl, lower aralkylaminosulfonyi, 5-membered nitrogen- 
containing heterocydosulfonyl, 6-membered-nitrogen containing heterocyclosulfonyl, 
lower alkylsulfonyl, optionally substituted phenyl, lower aralkylcarbonyl, or lower 
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alkylcarbonyl; or R'* together with the carbon atoms to which It is attached and the 
remainder of ring E forms a naphthyi radical. 

[0105] The cycIooxygenase-2 selective inhibitor may also be a compound 
of Formula (I) or an isomer, a phamfiaceutically acceptable salt, ester, or prodmg 

thereof, 

[0106] wherein: 

[0107] R?iscarboxyl; 

[0108] is lower haloalkyi; and 

[0109] each R" is H, halo, lower allcyl, tower haloalkyi, lower haloalkoxy, 
lower alkylamino, amino, aminosulfonyl, lower alkylaminosulfonyl, 5-membered 
heteroarylalkylaminosulfonyl, 6-membered heteroarylalkylaminosulfonyl, lower 
aralkylaminosulfonyl, lower alkylsulfonyl, 6-membered nitrogen-containing 
heterocydosulfonyl, optionally substituted phenyl, lower aralkylcarbonyl, or lower 
alkylcarbonyl; or wherein R* together witti the carbon atoms to which it is attached 
and the remainder of ring E fornis a naphthyi radical. The cyclooxygenase-2 
selective inhibitor may also be a compound of Fomnula (I) or an isomer, a 
phanmaceutically acceptable salt, ester, or prodrug thereof, 

[0110] wherein: 

[0111] n is an integerwhich is 0, 1, 2, 3 or 4; 

[ 0112 ] R^ is fluoromethyl, chloromethyl, dichloromethyl, trichloromethyl, 
pentafluoroethyl, heptafluoropropyl, difiuoroethyl, difluoropropyl, dichloroethyl, 
dichloropropyl, difluoromethyl, ortrifluoromethyl; and 

[01131 each R'* is H, chloro, fluoro, bromo, iodo, methyl, ethyl, isopropyl, 
ferf-butyl, butyl, isobutyl, pentyl, hexyl, methoxy, ethoxy, isopropyloxy, tertbutyloxy, 
ttifluoiomettiyl, difluoromethyl, trifluoromethoxy, amino. N,N-dimethylamino, N.N- 
diethylamino, N-phenylmethylaminosulfonyl, N-phenylethylaminosulfonyl, N-(2- 
furylmethyl)aminosulfbnyl, nitro, N,N-dimethylaminosulfonyl, aminosulfonyl, N- 
methylaminosulfbnyl, N-ethylsuHbnyl, 2,2-dimethylethylaminosulfonyl, N,N- 
dimethylaminosuMbnyl, N-(2-methylpropyl)aminosulfonyl, N-morpholinosulfonyl, 
methylsulfonyl, benzylcarbonyl, 2,2-dimethylpropylcarbonyl. phenylacetyl or phenyl; 
or wherein R* together with the carbon atoms to which it is attached and the 
remainder of ring E fonns a naphthyi radical. 
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[0114] The cyclooxygenase-2 selective inhibitor may also be a compound 
of Formula (I) or an isomer, a phamnaceutically acceptable salt, ester, or prodrug 
thereof, 

[0115] wherein: 

[0116] n is an integerwhich is 0, 1, 2, 3 or 4; 

[0117] is trifluonDmethyl or pentafluoroethyl; and 

[0118] each is independently H, chloro, fluoro, bromo, iodo, methyl, 
ethyl, Isopropyl, teff-butyl, methoxy, trifluoromethyl, trifluoromethoxy, N- 
phenylmethylaminosulfonyl, N-phenylethylaminosulfonyl, N-(2- 
furylmethyl)aminosulfonyl, N,N-dimethylaminosulfonyl, N-methylaminosulfonyl, N- 
(2,2-<]imethylethyi)aminosulfonyl, dimethylaminosutfonyl, 2- 
methylpropylaminosulfonyl, N-morpholinosutfonyl, methylsulfonyl, benzylcarbonyl, or 
phenyl; or wherein R^ together with the carbon atoms to which it Is attached and the 
remainder of ring E fomis a naphthyl radical. 

[0119] In yet another embodiment, the cyclooxygenase-2 selective inhibitor 
used in connection with the method(s) of the present invention can also be a 
compound having the structure of Formula (I) or an isomer, a pharmaceutically 
acceptable salt, ester, or prodmg thereof, 

[0120] wherein: 

[0121] n = 4; 

[0122] GisOorS; 

[0123] R^ IsH; 

[0124] R^ is CO2H; 

[0125] R^ is lower haloalkyi; 

[012 6] a first R"^ coresponding to R^ is hydride or halo; 

[0127] a second R"^ conresponding to R^^ Is H, halo, lower alkyi, lower 
haloalkoxy, lower alkoxy, lower aralkylcarbonyl, lower dialkylaminosulfonyl, lower 
alkylaminosulfonyl, lower aralkylaminosulfonyl, lower heteroaralkylaminosulfonyl, 5- 
membered nrtrogen-containing heterocydosulfonyl, or 6- membered nitrogen- 
containing heteroc^closulfonyl; 

[01281 a third R"* corresponding to R^'* is H, lower alkyI, halo, lower alkoxy, 
or aryl; and 

[0129] a fourth R^ conresponding to R'*^ is H, halo, lower alkyi, lower alkoxy, 

or aryl; 
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[0 13 0 1 wherein Formula (I) is represented by Formula (la): 



,10. 



.11 




,12 



R^ 



[0131] The (^clooxygenase-2 selective inhibitor used in connection with the 
method(s) of the present Invention can also be a compound of having the structure of 
Formula (la) or an isomer, a phamiaceutically acceptable salt, ester, or prodrug 

thereof, 

[0132] wherein: 
[0133] GisOorS; 

[ 0 13 4 1 R® is trrfluoromethyl or pentafluoroethyl; 
[01351 is H, chloro, or fluoro; 

[01361 R"*" is H, chloro, bromo, fluoro, iodo, methyl, tert-butyl, 
trifluoromethoxy, methoxy, benzylcarbonyl, dimethylamlnosulfonyl, 
isopropylaminosulfonyl, methylaminosulfonyl, benzyiaminosulfonyl, 
phenylethylamlnosulfonyl, methylpropylaminosulfonyl, methylsulfbnyl, or 
morpholinosulfonyl; 

[0137] R^^ is H, methyl, ethyl, isopropyl, tert-butyl, chloro, methoxy, 
diethylamino, or phenyl; and 

[01381 R^^ is H, chloro, bromo. fluoro, methyl, ethyl, tert-butyl, methoxy, or 

phenyl. 

[0139] Examples of exemplary chromene (yclooxygenase-2 seledive 
inhibitors are depicted in Table 1 below. 
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TABLE 1 

EXAMPLES OF CHROMENE CYCLOOXYGENASE-2 SELECTIVE INHIBITORS AS 

EMBODIMENTS 



Comvound Nninber 


Strnctnra] Formnla 










B-3 


6-Nitro-2-trifl\ioromethyl-2H-l 
-benzopyran-3-carboxylic acid 




0 


B-4 


i 1^ if 
^'^"j^O CF3 

CH3 

6-Chloro - 8 -methyl - 2 - 1 rif luorome thyl 
-2H-l-berLzopyran-3-carboxylic acid 




0 


B-5 


ll 1^ jf^ 

1 3 

( (S) -6-Chloro-7- (1,1-dimethylethyl) -2- (trif liio 
romethyl -2H- l-benzopyraii-3 -carboxylic acid 




0 


B-6 


2-T3:lf luoromethyl-2H-iiaphtho [2, 3-b] 
pyran-3 -carboxylic acid 


B-7 


0 

II j 11 1^]^ 

6-ChIoro-7- (4-nitrophenoxy) -2- {trifluoromethyl)-2H-l- 
benzopyran- 3 -carboxylic acid 
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ComDonnd Number 


Structural Fomnda 








0 


B-8 


ll 1^ 1^ OH 
^^^f^^^^O CF3 
CI 

( (S) -6, 8-Dichloro-2- (trif liioromethyl) - 
2H-l-benzopyran-3-carbcacylic acid 


B-9 


CI ^As^ 

ll 1^ OH 

6-Cliloro-2- (trif luororaethyl) -4-phenyl-2H- 
l-benzopyraii-3-carboxylic acid 




0 0 


B-10 


6- (4-I^droxybenzoyl) -2- (trif luoromethyl) 
-2H-l-benzopyran-3-carboxylic acid 


nil 


0 

2- (Trif luoromethyl) -6- [ (trif luoromethyl) thio] 
-2H-l-beiLzothiopyrarL-3-carboxylic acid 




0 


B-12 


ll 1^ 1^ 

CI 

6 , 8 -D ichloro - 2 - tri f luoromethyl - 2H- 1 - 
ben20thiopyrari-3-carboxylic acid 
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CoiDDOimd Number 


Stractural Formula 






B-13 


1 9 

6- (1, l-Dimethylethyl) -2- (trif luoromethyl) 
-2H-l-beiizothiopYraii-3-carboxylic acid 




0 


B-14 


6 , 7-Dif luoro-1 , 2 -cLihydro-2 - ( trif luoro 
methyl ) -3 -qiiinolinecarboxylic acid 




0 


B-15 


II 

1 ' 
CH3 

6-ChLloro-l,2"dihydro-l-inethyl-2- (trif luoro 
nie tbyl ) - 3 -quinolinecarboxylic acid 






B-16 


II 

6-C]iloro-2- (trif luoromethyl) -1, 2-dihydro 
[1,8] uaphthyridine- 3 - carboxyl ic acid 




0 


B-17 


( (S) -6-Chloro-l,2-dihydro-2- (trif luoro 
methyl) -3 -quinolinecarboxylic acid 



[0140] In a further embodiment, the cyclooxygenase-2 selective inhibitor Is 
selected from the dass of tricyclic cyclooxygenase-2 selective inhibitors represented 
by the general structure of Formula // or an isomer, a pharmaceutically acceptable 
salt, ester, or prodrug thereof, 
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[0141] wherein: 

[ 0 14 2 1 A is selected ftom the group consisting of partially 
unsaturated or unsaturated heterocyclyl and partially unsaturated or 
unsaturated carbocyclic rings; 

10143] Ri is selected from the group consisting of heterocyclyl, 
(^cloalkyl, cycloalkenyl and aryl, wherein Ri is optionally substituted at a 
substitutable position with one or more radicals selected from alkyl. haloalkyi, 
cyano, caitoxyl, alkoxycartjonyl. hydroxyl, hydroxyalkyl. haloalkoxy, amino, 
alkylamino, arylamino, nitro, alkoxyalkyl, alkylsulfinyl, halo, alkoxy and 
alkylthio; 

[ 0 144] R2 is selected from the group consisting of methyl and amino; 

and 

[ 0 145] R3 is selected from the group consisting of H, halo, alkyl, 
alkenyl, alkynyl, oxo. cyano, carboxyl, cyanoalkyi, heterocyclyloxy, alkyloxy, 
alkylthio. alkylcarbonyl, cycloalkyi, aryl, haloalkyi, heterocyclyl, cycloalkenyl, 
aralkyi, heterocyclylalkyl. acyl, alkylthioalkyi, hydroxyalkyl, alkoxycart)onyl, 
arylcarbonyl, aralkylcarbonyl, aralkenyl, alkoxyalkyl, arylthioalkyi, aryloxyalkyi, 
aralkylthioalkyl. aralkoxyalkyl, alkoxyaralkoxyalkyi, alkoxycarbonylalkyl, 
aminocarbonyl, aminocarbonylalkyl, alkylaminocarbonyl, N- 
arylaminocarbonyl, N-alkyl-N-arylaminocarbonyl, alkylaminocarbonylalkyi, 
carboxyalkyi, alkylamino, N-arylamIno, N-aralkylamino, N-alkyl-N- 
aralkylamino, N-alkyl-N-arylamino, aminoallq^l, alkylaminoalkyl, N- 
arylaminoalkyl, N-aralkylaminoalkyI, N-alkyl-N-aralkylaminoalkyl. N-alkyl-N- 
arylamlnoalkyl, aryloxy, aralkoxy, arylthio, aralkylthio, alkylsulfinyl, 
alkylsulfonyl, amlnosulibnyl, alkylaminosulfonyl, N-arylaminosuHonyl, 
arylsulfbnyl, and N-alkyl-N-arylaminosulfonyl. 

[ 0 146] In another embodiment the cyctao)^enase-2 selective inhibitor 
represented by the above Fomriula 11 is selected from the group of compounds 
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illustrated in Table 2, consisting of celecoxib (B-18; U.S. Patent No. 5,466,823; CAS 
No. 169590-42-5), valdecoxib (B-19; U.S. Patent No. 5,633,272; CAS No. 181695- 
72-7), deracoxib (B-20; U.S. Patent No. 5,521,207; CAS No. 169590-41-4), lofecoxib 
(B-21; CAS No. 16201 1-90-7), etoricoxib (MK-663; B-22; PCT publication WO 
98/03484). tilmacoxib (JTE-522; B-23; CAS No. 180200-68-4). 

TABLE 2 

EXAMPLES OF TRICYCLIC CYCLOOXYGENASE-2 SELECTIVE INHIBITORS AS 

EMBODIMENTS 



Comoound Number 


Structural Formula 














B-18 










B-19 










B-20 


V 




F 

CEFj 


^0CH3 


B-21 


1 
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Componnd Number 



Stractural Formula 



B-22 




cr 



B-23 




[0147] In still another embodiment, the cyclooxygenase-2 selective inhibitor 
is selected from the group consisting of celecoxib, rofecoxib and etoricoxib. 

[0148] In yet another embodiment, tiie cyclooxygenase-2 selective inhibitor 
is parecoxib (B-24, U.S. Patent No. 5,932,598, CAS No. 198470-84-7), which is a 
therapeutically effective prodrug of the tricyclic cyclooxygenase-2 selective inhibitor 
valdecoxib, B-19, may be advantageously employed as a source of a 
cydooxygenase inhibitor (US 5,932,598, herein incorporated by reference). 



[0149] One fomi of parecoxib is sodium parecoxib. 

[0150] In another embodiment of the invention, the compound having the 
fomiula B-25 or an isomer, a phannaceutically acceptable salt, ester, or prodrug of a 
compound having fonmula B-25 that has been previously described in International 
Publication number WO 00^4719 (which is herein incorporated by reference) is 
another tricyclic t^clooxygenase-2 selective inhibitor that may be advantageously 
employed. 
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[0151] Another cyclooxygenase-2 selective inhibitor that is useful in 
connection with the method(s) of the present invention is N-(2- 
cyclohexyloxynitrophenyl)-methane sulfonamide (NS-398) having a structure shown 
below as B-26, or an isomer, a phamriaceuticaliy acceptable salt, ester, or prodrug of 
a compound having fomnula B-26. 



[0152] In yet a further embodiment, the cyclooxygenase-2 selective 
inhibitor used in connection with the method(s) of the present invention can be 
selected from the class of phenylacetic acid derivative cyclooxygenase-2 selective 
inhibitors represented by the general stmcture of Fonnula (III) or an isomer, a 
phamriaceuticaliy acceptable salt, ester, or prodrug thereof: 



p* 




B-26 
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[0153] wherein: 
[0154] R^^ is methyl or ethyl; 
[0155] R''^ischloroorfluoro; 
[0156] R''^ is hydrogen or fluoro; 

[0157 ] R^® is hydrogen, fluoro, chloro, methyl, ethyl, methoxy, ethoxy or 
hydroxy; 

[0158] R^ is hydrogen or fluoro; and 

[0159] R^^ is chloro, fluoro, trifluoromethyl or methyl, provided, however, 
that each of R". R^^ R^^ and is not fluoro when R^^ is ethyl and R^^ is H. 

[0160] Another phenylacetic acid derivative cyclooxygenase-2 selective 
Inhibitor used in connection with the method(s) of the present invention is a 
compound that has the designation of COX 189 (lumlracoxib; B-21 1) and tiiat has tiie 
structure shown in Formula (III) or an isomer, a phannaceutically acceptable salt, 
ester, or prodrug tiiereof vi^erein: 

[0161] R"*^ Is ethyl; 

[0162] R""" and R"*^ are chloro; 

[0163] R"*^ and R^° are hydrogen; and 

[0164] R^^ is methyl. 

[0165] In yet another embodiment, the cyclooxygenase-2 selective inhibitor 
is represented by Formula (IV) or an isomer, a phamnaceutically acceptable salt, 
ester, or prodmg thereof. 
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[0166] wherein: 
[0167] XisOorS; 

[0168] J is a carlx)cycle or a heterocycle; 

[0169] R^isNHS02CH3orF; 

[0170] is H, NO2, or F; and 

[0171] R^^ is H, NHSO2CH3, or (S02CH3)C6H4. 

[0172] According to another embodiment, the cyclooxygenase-2 selective 
inhibitors used in the present method(s) have the stmctural Fonmula (V) or an isomer, 
a phannaceutically acceptable salt, ester, or prodrug thereof: 



[0173] wherein: 

[0174] T and M independently are phenyl, naphthyl, a radical derived from 
a heterocycle comprising 5 to 6 members and possessing from 1 to 4 heteroatoms, 
or a radical derived from a saturated hydrocarbon ring having from 3 to 7 carbon 
atoms; 

[0175] Q\ L'' or are Independently hydrogen, halogen, lower alky! 
having from 1 to 6 carbon atoms, trifluoromethyl, or lower methoxy having from 1 to 6 
carbon atoms; and 

[0176] at least one of Q\ Q^ or \} is in the para position and is 
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[01771 -S(0)n-R, wherein n is 0, 1 , or 2 and R is a lower alkyi radical 
having 1 to 6 carbon atoms or a lower haIoall<yl radical having from 1 to 6 carbon 
atoms, or an -^OaNHa; or, 

[0178] Q'' and are methylenedioxy; or 

[0179] and are methylenedioxy; and 

[0180] R^^, R^^ R^^, and R^^ are independently hydrogen, halogen, lower 
alkyl radical having from 1 to 6 carbon atoms, lower haloalkyi radical having from 1 to 
6 carbon atoms, or an aromatic radical selected from the group consisting of phenyl, 
naphthjrf, thienyl, furyl and pyridyl; or, 

[01811 R^and R^^are O; or, 

[0182] R^ and R^® are O; or, 

[0183] R^, R^, together with the carbon atom to which they are attached, 
fomi a saturated hydrocarbon ring having from 3 to 7 carbon atoms; or, 

[0184] R^, R^, together with the carbon atom to which they are attached, 
fonm a saturated hydrocarbon ring having from 3 to 7 carbon atoms. 

[0185] In another embodiment, the compounds N-(2- 
cyclohexyloxynitrophenyl) methane sulfonamide, and (EH-[{4- 
methylphenyl)(tetrahydro-2-oxo-3-furanylidene) methyQbenzenesulfonamide or an 
isomer, a phanmaceutically acceptable salt, ester, or prodrug thereof having the 
structure of Formula (V) are employed as cyclooxygenase-2 selective inhibitors. 

[0186] In a further embodiment, compounds that are useful for the 
cyclooxygenase-2 selective inhibitor or an isomer, a phannaceuticaily acceptable 
salt, ester, or prodrug thereof used in connection with the method(s) of the present 
invention, the structures for which are set forth in Table 3 below, include, but are not 
limited to: 

[0187 1 6-chloro-2-trifluoromethyl-2H"1-benzopyran-3-cariDoxylic acid (B-27); 
[01881 6-chloro-7-methyl-2-trifluoromethyl-2H-1 -benzopyran-3-carboxylic 
acid (B-28); 

[01891 8-(1-methylethyI)-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic 
acid (B-29); 

[01901 6-chloro-8-(1 -methylethyl)-2-trifluoromethyl-2H-1 -benzopyran-3- 
carix)xylicacid(B-30); 

[01911 2-trifluoromethyl-3H-naphtho[2,1-bIpyran-3-cari30xylic acid (B-31); 
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[0192] 7-(1 , 1 -dimethylethyl>-2--trrfluoromethyl-2H-1 -benzopyran-3- 
carboxylic acid (B-32); 

[0193] 6-bromo2-trifluoromethyl-2H-1 -benzopyran-3-carboxylic acid 

(B-33); 

[0 194] 8-chloro-2-trifluoromethyl-2H-1 -benzopyran-3-carboxylic acid (B-34); 

[0195] 6-trifluoromethoxy-2-trifluoromethyl-2H-1 -benzopyran-3-carboxyIic 
acid (8-35); 

[0196] 5,7-dichloro-2-trifluoromethyl-2H-1 -benzopyran-3-carboxylic acid 

(8-36): 

[0197] 8-phenyl-2-trifluorome%l-2H-1-benzopyran-^-carboxyIlcaci 

(B-37); 

[0198] 7,8-dimethy[-2-trifluoromethyl-2H-1 -benzopyran-3-carboxylic acid 

(B-38); 

[0 19 9] 6,8-bis(dimethylethyl)-2-tiifluoromethyI-2H-1 -benzopyran-3- 
carboxyiic add (B-39); 

[0200] 7-(1-methylethyI)-2-trrfluoromethyl-2H-1-benzopyran-3H:a*^ 
acid (B-40); 

[0201] 7-phenyl-2-trifluoromethyl-2H-1 -benzopyran-3-carboxylic acid 

(8-41); 

[0202] 6-ciiloro-7-ethyl-2-trifluoromethyl-2H-1 -benzopyran-3-carboxylic acid 

(8^2); 

[0203] 6-chloro-8-ethyl-2-trifluorDmethyl-2H-1 -benzopyran-3-carboxylic acid 

(8^3); 

[0204] &-chloro-7-plienyl-2-trifluoromethyl-2H-1 -benzopyran-3-carboxylic 
acid (8-44); 

[0205] 67'<lichloro-2-tiifluoromethyl-2H-1-benzopyran-3K:ait^ 

(8-45); 

[0206] 6,8-dicliloro-2-trifluoromethyl-2H-1 -benzopyran-3-carboxylic acid 

(8-46); 

[0207] 6-cliloro-8-metliyl-2-trifluoromethyl-2H-1-benzopyran-3-ca*^ 
acid (8-47); 

[0208] 8-chloro-6-methyl-2-1rifluoromethyl-2H-1-benzopyra 
acid (8-48) 
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[02091 8-chloro-6-methoxy-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic 
acid (B-49); 

[02101 6-bromo-8K*iloro-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic 
add (B-50); 

[02111 &.bromo-6-fluoro-2-trifluoromethyl-2H-1 -benzopyran-3-carboxylic 
acid(B-51); 

[02121 8-bromo-6HTiethyl-2-tiifluoromethyl-2H-1-benzopyran-3-carboxyllc 
acid (B-52); 

[02131 8-bromo-5-fluoro-2-Mluorometl^y!-2^^-1-benzDpyran-3-ca^boxylic 
acid (B-53); 

[0214] 6-chloro-8-fluon>-2-trifluoromethyl-2H-1 -benzopyran-3-carboxylic 
acid (B-54); 

[02151 6-brorTK)-8-methoxy-2-trifluorometliyl-2IH-1-berm)pyran-3Kartx)xyl^^ 
acid (B-55); 

[02161 6-[[(plienylmetiiyI)amino]sulfonyl]-2-trifluoromethyl-2H-1- 

benzopyran-S-carboxylic acid (B-56); 

[02 17 1 6-[(dimethylamino)sulfonyll-2-trifluoromettiyl-2H-1 -benzopyran-3- 

carboxylic acid (B-57): 

[0218] 6-l(methyiamino)sulfonyl]-2-trifluoromethyl-2H-1-benzopyran-3- 

carboxyllc acid (B-58); 

[02191 6-[(4-morpiiolino)sulfonyll-2-tiifluorometliyl-2H-1-benzopyran-3- 

carboxylic acid (B-59); 

[02201 6-1(1 ,1-dlmethy!etiiyl)aminosulfonyl]-2-trifluorometliyl-2H-1- 

benzopyran-3-carboxylic acid (B-60); 

[02211 6-K2-metliylpropyl)aminosulfonyll-2-trifluoromethyl-2H-1- 

bena)pyran-3-carboxylic acid (B-61 ); 

[02221 6-metiiylsulfonyl-2-tiifluoromethyi-2H-1-benzopyran-3-carboxylic 

acid (B-62); 

[0223] 8-chloro-6-I[(plienyImeaiyl)arnino]sulfonyll-2-trifluorometiiyi-2H-1- 

benzopyran-3-carboxylic acid (B-63); 

[02241 6-phenylacetyl-2-trifluoromethyl-2IH-1-benzopyran-3-carboxylic acid 

(B-64); 

[0225] 6.8-dibromo-2-trifluoromethyl-2H-1-benzopyran-3-carboxylic acid 

(B-65); 
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[0226] 8-chloro-5,6-dimethyl-2-trifluoromethyl-2H-1 -benzopyran-3- 
cari30xylic acid (B-66); 

[0227] 6,8Kiichloro-(S)-2-trifluoromethyl-2H-1-benzopyran^ 

(B-67); 

[0228] 6-ben2ylsulfonyl-24rifluoromethyl-2H-1 -benzopyran-3-carboxyIic 
acid (B-68); 

[02291 6-|INK2-f uiylmethyl)amlno]sulfonyO-24rifluoromethyI-2H-1 - 
benzopyran-3-carboxylic acid (B-69); 

[0230] 6-^N■<2-phenylethyl)amino]sulfonyl^2-trifluo^omethyl-2H-1- 
benzopyran-3-carboxylic acid (B-70); 

[0231] 6-iodo-2-trifluoromethyl-2H"1 -benzopyran-3-carboxylic acid (B-71 ); 

[0232] 7-(1 , 1 -dlmethylethyl>-2-pentafluoroethyl-2H-1 -benzopyran-3- 
carboxylic add (B-72); 

[0233] 6-chloro-2-trlfluoromethyl-2H-1-benzothiopyran-3K:aA^ acid 

(B-73): 

[0234] 3-[(3-chloro-phenylH4-methanesulfonyl-phenyl)-methylene]- 
dihydro-furan-2-one or BMS-347070 (B-74); 

[0235] 8-acetyl-3-(4-fluorDphenyl)-2-{4-me1hylsuIfonyl)phenyl-imi ,2- 
a) pyridine (B-75); 

[02361 5,5-dimethyl-4-(4-metliylsulfonyl)phenyl-3-phenyI-2-(5H)-fu 

(B-76); 

[0237] 5-(4-fluorophenyl)-1 -[4-(metliylsulfonyl)phenyO-3- 
(trifluorometliyl)pyrazole (B-77); 

[0238] 4-(4-fluorophenyl)-5-[4-(methylsuIfonyl)phenyll-1-phenyl-3- 
(trifluoromethyl)pyrazole (B-78); 

[0239] 4-(5-(4-chloroplienyl)-3-(4-methoxyphenyl)-1 H-pyrazoH -yl) 
benzenesulfonamide (B-79); 

[0240] 4-(3,5-bis(4-methylplienyl)-1H-pyrazoi-1-yl) benzenesulfonamide (B- 

80); 

[0241] 4-(5-(4-chlorophenyl)-3-phenyl-1 H-pyrazol-1 -yl) 
benzenesulfonamide (B-81); 

[0242] 4-(3,5-bis(4-methoxyphenyl)-1 H-pyrazol-1 -yl) benzenesulfonamide 

(B-82); 
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[0243] 4-(5-(4-chlorophenyl)-3-(4-methylphenyl)-1 H-pyrazol-1-yl) 
benzenesulfonamide (B-83); 

[0244] 4-(5-{4-chlorophenyl)-3-(4-nitrophenyl>-1 H-pyrazol-1-yI) 
benzenesulfonamide (B-84); 

[0245] 4-(5-(4-chlorophenyl)-3-(5-chloro-2-thienyl)-1 H-pyrazol-1-yl) 

benzenesulfonamide (B-85); 

[0246] 4-(4-chloro-3,5-diphenyl-1H-pyrazol-1-yl)benzenesulfonamide (B- 

86); 

[0247] 4-[5-(4-chlorophenyl)-3-(trifluoromethyl)-1 H-pyrazol-1-yl] 

benzenesutfonamkie (B-87); 

[0248] 4-[5-phenyl-3-(trifluoromethyl)-1H-pyrazol-1-yl] benzenesulfonamide 

(B-88); 

[0249] 4-[5-(4-fluorophenyl)-3-(trifluoromethyl)-1 H-pyrazol-l-yO 
benzenesulfonamide (B-89); 

[0250] 4-[5-{4-methoxyphenyl)-3-(trifluoromethyl)-1 H-pyrazol-1-yll 

benzenesulfonamide (B-90); 

[0251] 4-I5-(4-chlorophenyl)-3-(difluoromethyl)-1 H-pynazol-1-yl] 

benzenesulfonamide (B-91); 

[0252] 4-[5-(4-methylphenyl)-3-(trifluoromethyl)-1 H-pyrazol-1-yQ 

benzenesulfonamide (B-92); 

[0253] 4-[4-chloro-5-(4-chlorophenyl)-3-(trifIuoromethyl)-1 H-pyrazol- 

1-yl]benzenesulfonamide (B-93); 

[0254] 4-[3-(difluoromethyl)-5-(4-methylphenyl)-1 H-pyrazol-1-yI] 

benzenesulfonamide (B-94); 

[0255] 4-[3-(difluoromethyl)-5-phenyl-1 H-pyrazol-1-yl] benzenesulfonamide 

(B-95); 

[0256] 4-[3-(difluoromethyI)-5-(4-methoxyphenyl)-1 H-pyrazol-1-yl] 

benzenesulfonamide (B-96); 

[0257] 4-[3-cyano-5-(4-fluorophenyl)-1H-pyrazol-1-yll benzenesulfonamide 

(B-97); 

[0258] 4-I3-(difluoromethyl)-5-(3-fluoro-4-nnethoxyphenyl)-1H-pyrazol-1-yl] 

benzenesulfonamide (B-98); 

[0259] 4-[5-(3-fIuor&4Hinethoxyphenyl>3-(trifluoromethyl)-1H-pyrazol-1-yl] 

benzenesulfonamide (B-99); 
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[0260] 4-[4-chloro-5-phenyM H-pyrazoH -yl]benzenesulfonamide {B-1 00); 

[0261] 4-[5-(4-chlorophenyl)-3-(hydroxymethyI)-1H-pyrazoI-1-yll 
benzenesulfonamide (B-1 01); 

[0262] 4-[5-{4-(N,N-dimethylamino)phenyl>-3-(trlfluoromethyl)-1H-p^^ 
yl] benzenesulfonamide (B-1 02); 

[0263] 5-(4-fluorophenyI)-6-[4-(methylsulfonyl)phenyl]spiro[2.4]hept- 

5- ene (B-1 03); 

[0264] 4-[6-(4-fluorophenyl)spiro[2.41hept-5-en-5-yl] benzenesulfonamide 
(B-1 04); 

[0265] 6-(4-fluorophenyl)-7-[4-(methylsulfonyl)phenyl]spiro[3.4]oct- 

6- ene (B-1 05); 

[0266] 5-(3-chlorx>4-methoxyphenyl)-^[4-(methylsulfonyl) phenyl]spiro 
I2.4Ihept-5-ene (B-106); 

[02 67] 4-[6-(3-chloro-4-methoxyphenyl)spiro[2.4]hept-5-en-5-yri 
benzenesulfonamide (B-1 07); 

[0268] 5-(3,5-dichloro-4-methoxyphenyl)-6-[4-(methylsulfonyl)phenylIsplro 
[2.4]hept-5-ene (B-108); 

[0269] 5-(3-chloro-4-fluprophenyl)-6-[4-(methylsulfonyl)phenyO 
spiro[2.4]hept-5-ene (B-1 09); 

[0270] 4-[6-(3,4-dichIorophenyl)spiro[2.4]hept-5-en-5-yl] 
benzenesulfonamide (B-1 1 0); 

[0271] 2-(3-chloro-4-fiuorophenyl)-4-(4-fluorophenyl)-5-(4-methylsulfonyl 
phenyl)thiazole (B-1 11); 

[0272] 2-(2-chlorophenyl)-4-(4-fluorophenyl)-5-(4-methylsulfonyl 
phenyl)thiazole (B-1 12); 

[0273] 5-(4-fluorophenyl)-4-(4-methylsulfonylphenyl)-2-methylthiazole(B- 

113); 

[0274] 4-(4-fluoiiophenyl)-5-(4-methylsulfonylphenyl)-2- 
trifluoromethylthiazole (B-1 14); 

[0275] 4-(4-fluorophenyI)-5-(4-methylsulfonj^pheny[)-2-(2-thienyl)thiazole 
(B-1 15); 

[0276] 4-(4-fluorophenyl)-5-(4-methylsulfonylphenyl)-2-benzylaminothiazole 
(6-116); 
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[0277] 4-(4-fluorophenyl>5-(4-methylsulfonylphenyl)-2-(1-propylamino) 
thiazole(B-117): 

[0278] 2-I(3,5-dichlorophenoxy)methyl)-4-(4-fluorophenyl)-5-[4-(methyl 

sulfonyl)phenyllthlazole (B-118); 

[0279] 5-(4-fluorophenyl)-4-(4-methylsuIfonylphenyl)-2- 

trifluoromethv^iazole (B-1 19); 

[0280] 1-methylsutfonyl-4-[1 .1-dimethyl-4-(4-fluorophenyl)cyclopenta-2,4- 

dien-3-ylIbenzene (B-120); 

[0281] 4-[4-(4-fluorophenyl)-1,1-dimethylcycloperTta-2.4-dien-3-yll 

benzenesuHbnamide (B-1 21); 

[0282] 5-{4-fluorDphenyl)-6-[4-(methylsulfonyl)phenyOspiroI2.41hepta-4,6- 

diene (B-122); 

[0283] 4-[6-(4-fluorophenyl)spiro[2.4]hepta-4,6-dien-5-yll 

benzenesulfonamide (B-1 23); 

[0284] 6-(4-fluorophenyl)-2-methoxy-5-[4-(methylsulfonyl)phenyr|-pyridlne- 

3-carbonitrile (B-1 24); 

[0285] 2-bromo-6-(4-fluorophenyl)-5-[4-(methylsulfonyl)phenylI-pyridine-3- 

carbonitrile (B-125); 

[0286] 6-(4-fluorophenyl)-5-[4-(methylsulfonyl)phenyl]-2-phenyl-pyridine-3- 

carbonitrile (B-126); 

[0287] 4-[2-(4-methylpyridin-2-yl)^-(trifluoramethyl)-1 H-imidazoI-1-yll 

benzenesulfonamide (B-1 27); 

[0288] 4-I2-(5-methylpyridin-3-yl)-4-(trifluoromethyl)-1H-imldazol-1-yll 

benzenesulfonamide (B-1 28); 

[0289] 4-[2-(2-metliylpyridin-3-yl)-4-(trifluoromethyl)-1 H-lmldazol-l-yl] 

benzenesulfonamide (B-1 29); 

[0290] 3-[1-[4-(methyIsulfonyl)phenyl]-4-(trifluoromethyl)-1 H-lmidazol-2-yQ 

pyridine (B-130); 

[02911 2-[1-[4-(methylsulfonyl)phen^-4-(trifluoromethyl)-1 H-imidazoI- 

2-yllpyridlne(B-131); 

[02921 2-methyl-4-[1-[4-(methylsulfonyl)phenyl-4-(trTfluoromethyl)-1 H- 

imidazol-2-yllpyridine (B-1 32); 

[0293] 2-methyl-6-[1-[4-(metliylsulfonyl)phenyl-4-(trTfluoromethyl)-1H- 

imidazoI-2-yllpyridlne (B-1 33); 
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[0294] 4-I2-(6-me%lpyridin-3-yl)4-(trifluoromethyl)-1HHmidazol-1-yl] 
benzenesutfonamide (B-134); 

[0295] 2-(3,4-difluorophenyl)-1 -[4-(methylsulfonyl)phenyl]-4- 
(trrfluoromethyl)-1 H-imidazoIe (B-1 35); 

[0296] 4-[2-(4-methylphenyl)-4-(trifluoromethyI)-1 H-imidazol-1 -yQ 
benzenesutfonamide (B-1 36); 

[0297] 2-(4-chlorophenyl)-1 -[4-(methylsulfonyl)phenyl]-4-methyl-1 H- 
imidazole (B-1 37); 

[0298] 2-(4-chlorophenyl)-1-[4-(methylsuIfbnyI)phenyQ-4-phenyl-1 H- 
imidaznle (B-1 38); 

[02991 2-(4-chlorophenyl)-4-(4-fluorophenyl)-1 -[4-(methylsulfonyl)phenyll- 
IH-imidazole (B-139); 

[03 001 2-<3-fluoro-4-methoxyphenyl)-1-[4-(me%lsulfbnyl)phenyl-4-(1rifluoro 
methyi)-1H-imidazole (B-1 40); 

[0301] 1-[4-(methylsuIfonyl)phenyl]-2-phenyl-4-trifluoromethyl-1H-imidazole 
(B-141); 

[03 02] 2-(4-methylphenyl)-1-[4-(methylsutfonyl)phenyl]-4-trifluoromethyl- 
1H-imidazole(B-142); 

[0303] 4-[2-(3-chloro-4-methylphenyl)-4-(trffluoromethyl)-1 H-imidazol-1 -yQ 
benzenesutfonamide (B-1 43); 

[0304] 2-(3-fluoro-5-methylphenyl)-1 -[4-(methylsutfonyl)phenyll-4-(trifluoro 
metliyl)-1H-imidazole (B-144); 

[0305] 4-[2-(3-fluorD-5-methylphenyI)-4-(trifluorcmethyl)-1 H-imidazol-1- 
yljbenzenesulfonamide (B-1 45); 

[0306] 2-(3-methylphenyl)-1 -[4-(methylsutfonyl)phenyll-4-trifluoromethyl- 
IH-imidazole (B-146); 

[0307] 4-[2-(3-metliylphenyl>-4-trtfluoromethyl-1 H-imidazol-1 -yl] benzene 
sutfonamide (B-147); 

[0308] 1 -I4-(methylsulfbnyl)phenyl]-2-(3-chlorophenyl)-4-trifiuoromethyl-1 H- 
imidazole (B-148); 

[0309] 4-[2-(3-chlorDphenyl)-4-trifluoromethyl-1 H-imidazol-1-yr| 
benzenesutfonamide (B-149); 

[0310] 4-[2-phenyl-4-trifluoromethyl-1 H-imidazol-1 -yQ benzenesutfonamide 
(B-1 50); 



wo 2004/105699 



PCT/US2004/016496 



37 

[03111 4-[2-(4-methoxy-3-chIorophenylH4rifluoromethyl-1H-im 
benzenesulfonamide (B-151); 

[03121 1-allyl-4-(4-fluorophenyl)-3-[4-{methylsulfonyl)phen^^ 
methyl)-1H-pyrazole (B-152); 

[03 13 1 4-[1 -ethyl-4-(4-fluorophenyl)-5-(trifluoromethyl)-1 H-pyrazol-3-yl] 
benzenesulfonamide {B-153); 

[03141 N-phenyl44-(4-fluorDphenyl)-3-[4-(methyIsulfonyl)phenyIl-5- 
(trifluoromethyl)-1 H-pyrazoH-yllacetamide (B-154); 

[0315] ethyl [4-(4-fluorophenyI)-3-[4-(methylsulfonyl)phenyl]-5- 
(trifluoromethyl)-1 H-pyrazoH-yllacetate (B-155); 

[0316] 4-(4-fluorophenyl)-3-[4-(nriethylsulfonyl)phenyO-1-(2-p^ 
pyrazole(B-156); 

[0317] 4-(4-fluorophenyl)-3-[4-(methylsulfonyl)phenyO-1-(2-phenyleth^ 
(trifluoromethyl)pyrazole (B-157); 

[0318] 1 -ethyl-4-{4-fiuorophenyl>3-[4-(methylsulfonyl)phenyl]-5- 
(trifluoromethyl)-l H-pyrazole (B-1 58); 

[0319] 5-(4-fluorophenylH-(4-methyIsulfo^ylphe^yl)-2-trifluo^omethy^ H- 
imidazole (B-1 59); 

[0320] 4-[4-(me%lsulfonyl)phenyl]-5-(2-thiophenyl)-2-(trifluoron^ 

imidazole (B-1 60); 

[0321] 5-(4-fluorophenyl)-2-methoxy-4-[4-(methylsuifonyl)phenyll-6- 
(trifluoromethyl)pyridlne (B-1 61); 

[0322] 2-ethoxy-5-(4-fluorophenyl)-4-[4-(methylsulfonyl)phenyl]-6- 
(trifluoromethyl)pyridine (B-1 62); 

[03231 5-(4-fluorophenyl)^-[4-(methylsuifonyl)phenyl]-2-(2-propynyloxy)-6- 
(trifluoromethyl)pyridine (B-1 63); 

[03241 2-bromo-5-(4-fluorophenyl>4-[4-(methylsulfonyl)phenyll-6- 
(trifluoromethyl)pyridine (B-1 64); 

[0325] 4-[2-(3-chloro-4-methoxyphenyl)-4,5- 
difluorophenyl]benzenesulfonamide (B-1 65); 

[03 2 6 1 1 -(4-fluorophenyl>-2-[4-(methylsulfonyl)phenyr|benzene (B-1 66); 

[0327] 5-difluoromethyl-4-(4-methylsulfonylphenyl)-3-phenylisoxazole (B- 

167); 

[0328] 4-[3-ethyl-5-phenylisoxazoI-4-yIlbenzenesulfonamide(B-168); 
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[0329] 4-[5-difluoromethyl-3-phenylisoxa2ol-4-yllbenzenesulfonamide (B- 

169) ; 

[0330] 4-[5-hydroxymethyI-3-phenylisoxazol-4-yl]benzenesuIfonamide(B- 

170) ; 

[0331] 4-[5-methyl-3-phenyl-iso)razol-4-yl]benzenesulfonamide (B-171); 
[0332] 1 -[2-(4-fluorophenyl)cyclopenten-1 -yl]-4-(methylsuIfonyl) benzene 
(B-172); 

[0333] 1 -[2-(4-fluoro-2-methylphenyl)cycIopenten-1 -yl]-4-(methyIsulfbnyl) 
benzene (B-173); 

[0334] 1-[2-(4-chIorophenyl)cydopenten-1-yl]-4-(methylsulfonyl) benzene 
(B-174); 

[0335] 1-[2-(2,4-dichlorophenyl)cycIopenten-1-yll-4-<methylsulfonyl) 
benzene (B-175); 

[0336] 1-l2-(4-trifluoromethylphenyl)cyclopenten-1-yl]-4-{niethylsulfonyl) 
benzene (B-176): 

[0337] 1-[2-(4-methylthiophenyl)<7clopenten-1-ylH-(niethyl 
sulfonyl)benzene (B-177); 

[0338] 1-[2-(4-fluorophenyl)-4,4-dimethylcyclopenten-1-yl]-4- 
(methylsulfonyl) benzene {B-178): 

[0339] 4-[2-(4-fluorophenyl)-4,4-dimethylcycIopenten-1-yl]benzene 
sulfonamide {B-179); 

[0340] 1 -[2-(4-chlorophenyl)-4,4-dimethylcyclopenten-1 -yl]-4- 
(methylsulfonyl) benzene (B-180); 

[0341] 4-[2-(4-chlorophenyl)-4,4-dimethylcyclopenten-1-yl]benzene 
sulfonamide (B-181); 

[0342] 4-[2-(4-fluorophenyl)cycIopenten-1-yi]benzenesulfonamide(B-182); 
[0343] 4-[2-(4-ch!orophenyl)cyclopenten-1-yllbenzene8ulfonamide (B-1 83); 
[0344] 1-[2-(4-nnethoxyphenyl)cyclopenten-1-yQ-4-(methylsulfonyl) benzene 
(B-184): 

[ 0345 ] 1 -[2-(2,3-dlfluorophenyl)cyclopenten-1 -yl]-4-(methyIsulfonyl) 
benzene (B-1 85); 

[0346] 4-|2-<3-fluora-4-methoxyphen^)cycIopenten-1 -yl] 
benzenesulfonamide (B-1 86); 
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[03471 1-[2-(3-chlorc>4-methoxyphenyl)cyclopenten-1-yO-4-(methylsulfonyl) 
benzene (B-187); 

[03481 4-[2-(3-chloro-4-fluorophenyl)cycIopenten-1-yll benzenesulfonamide 
(B-188); 

[03491 4-[2-(2-methylpyridin-5-yl)cyclopenten-1-yllbenzenesulfonamicle (B- 

189): 

[03501 ethyl 2-[4-{4-fluorophenyl)-5-[4-{methylsulfonyl) phenylloxazol-2-yl]- 

2-benzyl-acetate (B-190); 

[03511 2-[4-(4-fluorophenyl)-5-[4-(methylsulfonyl)phenyOoxazol-2-yr| acetic 

acid (B-191): 

[03521 2-(fe/f4Dutyl)-4-(4-fluoropJienyl)-5-[4-(methyIsulfonyl)phenyl] oxazole 
(B-192); 

[03531 4-(4-fluoroplienyl)-5-[4-(methyIsuHbnyl)piienyll-2-phenyloxazole (B- 

193); 

[03541 4-(4-fluoroplienyi)-2-methyl-5-[4-(metlTyIsulfonyl)plienylloxazole 
(B-194); 

[0355] 4-[5-(3-fluoro-4-methoxyphenyl)-2-trifluoronfietiiyl-4-oxazolyll 
benzenesulfonamide (8-195); 

[03561 6-cliloro-7-(1 ,1-dimethylethyl)-2-trifluoromethyl-2H-1-benzopyran-3- 
carboxylic acid (B-196); 

[03571 6-cliloro-8-metliyl-2-trifluorometliyl-2H-1 -benzopyran-3-carboxylic 

acid (B-197); 

[03581 5,5-dimethyl-3-(3-fluoropiienyl)-4-metiiylsulfonyl-2{5H)-furanone 
(B-198); 

[0359] 6-chloro-2-trifluoronnetliyl-2H-1-benzotliiopyran-3-carboxylic acid (B- 

199); 

[0360] 4-[5-(4-clilorophenyl)-3-(trifluoromethyi)-1H-pyrazol-1-yl] benzene 

sulfonamide (B-200); 

[0361] 4-[5-{4-nielhylphenyl)-3-(trifluoromethyl)-1H-pyra2X)l-1-yl] benzene 

sulfonamide (B-201); 

[0362] 4-[5-(3-fluoro-4-metliO)QT?iienyl)-3-(difluoromethyl)-1 H-pyrazoH- 
yQbenzenesulfonamide (B-202); 

[03 6 3 1 3-[1 -[4-(methyIsulfonyl)phenyll-4-trifluoromethyl-1 H-imidazol-2- 

yljpyridine (B-203); 
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[0364] 2-methyl-5-[1-[4-(methylsulfonyl)phenyll-4-trifluoromethyI-1 H- 
imidazol-2-yQpyridine (B-204); 

[0365] 4-[2-(5-methylpyridin-3-yl)-4-(trifluoromethyl)-1H-imidazol-1-yll 
benzenesutfonamide (B-205); 

[0366] 4-[5-methyl-3-phenylisoxazol-4-yl]benzenesulfonamide (B-206); 

[0367] 4-[5-hydroxymethyl-3-phenylisoxazol-4-yl]benzenesulfonamide (B- 

207); 

[0368] [2-trifluoromethyl-5-(3,4-difluoriophenyl)-4-oxazolyl] 
benzenesutfonamide (B-208}; 

[0369] 4-[2-methyl-4-phenyl-5-oxazolyribenzenesulfonamide (B-209); 

[03701 4-[5-(2-fluoro-4-nr»ethoxyphenyl)-2-trifluoromethyl-4-oxazolyl] 
benzenesulfbnamide (B-210); 

[0371] I2-(2-chloro-6-fluoro-phenylamlno)-5-methyl-phenylI-acetic acid or 
COX 189 (lumiracoxib; B-211); 

[03 72 1 N-(4-Nitro-2-phenoxy-phenyl)-methanesuifonamjde or nimesulide 
(B-212); 

[0373] N-[6-{2.4-difluoro-phenoxy)-1-oxo-indan-5-yO-methanesulfonamide 
orflosulide(B-213); 

[0374 J N-[6-(2,4-Drfluoro-phenylsuIfanyl)-1-oxo-1 H-inden-S-ylJ- 
methanesulfonamide, sodium salt or L-745337 (B-2 1 4); 

[0375] N-[5-(4-fluoro-phenylsulfanyl)-thiophen-2-yil-methanesulfonamideor 
RWJ-63556 (B-215); 

[0376] 3-(3,4-Difluoro-phenoxy)-4-(4-methanesulfonyl-phenyl)-5-methyl-5- 
(2,2,2-trifluoro-ethyl)-5H-furan-2-one or L-784512 or L-784512 (B-216); 

[0377] (5Z)-2-amino-5-[[3,5-bis{1 ,1-dimethylethyl)-4-bydroxyphenyq 
methylene]-4(5H)-thiazolone or darbufelone (B-217); 

[0378] CS-502 (B-218); 

[0379] LAS-34475 (B-219); 

[0380] LAS-34555 (B-220); 

[0381] S-33516(B-221); 

[0382] SD-8381 (B-222); 

[0383] L-783003 (B-223); 

[0384] N-[3-(fomiylamino)-4-oxo-6-phenoxy-4H-1 -benzopyran-7-yil- 
methanesulfonamide or T-614 (B-224); 
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[03851 0-1367(8-225); 
[03861 L-748731 (B-226); 

[03871 (6aR,10aR)-3-(1,1<limethylheptyI)-6a7,10J0a4etrahydro-1- 
hydroxy-6,6-dimethyl-6H-diben2o[b,dlpyran-9-carboxyIic acid or CT3 (8-227); 
[0388] CGP-28238 (B-228); 

[0389] 4-[[3,5-bis{1 ,1-dimethylethyl)-4-hydroxyphenylImethylene] dihydro-2- 
methyl-2H-1,2-oxazin-3(4H>one or BF-389 (B-229); 
[0390] GR-253035 (B-230); 
[03911 6-dioxo-9H-purin-8-yl-cinnamic acid (B-231 ); 
[03921 8-2474(8-232); 

[0393] 4-[4-(methyl)-sulfonyl)phenyri-3-phenyI-2(5H)-furanone; 
[0394] 4-(5-methyI-3-phenyl-4-isoxazolyl); 

[0395] 2-(6-methyIpyrid-3-yl)-3-(4-rne%lsulfonylphenyl>-5-chloropyridine; 
[0396] 4-[5-(4-methyIphenyl)-3-(trifIuoromethyl)-1H-pyra2ol-1-yll; 
[03 97 1 N-[[4-(5-methyl-3-phenyI-4-isoxazolyl)phenyl]sulfbnyl]; 
[0398] 4-[5-(3-fiuoro-4-methoxyphenyl)-3-difluoromethyl)-1 H-pyrazol- 
l-yQbenzenesulfonamide; 

[03991 (S)-6,8-dichlorD-2-(trifluoromethyl)-2H-1 -benzopyran-3-carboxylic 

acid; 

[0400] 2-{3,4-difluorophenylH-(3-hydroxy-3-me%lbutoxy)-5-[4-(methyl 
sulfonyl)phenyl]-3(2H>pyrid2ainone; 

[04011 2-trifluoromethyl-3H-naptho[2, 1 -b]pyran-3-carboxylic acid ; 

[0402] 6-chloro-7-(1 , 1 -dimethylethyl)-2-trifluoromethyl-2H-1 -benzopyran-3- 
carboxylic acid; 

[0403] [2-(2,4-dichloro-6-e%l-3,5-dimetiiyl-phenylamino)-5-propyl-phenyil- 
acetic acid. 
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TABLE 3 

EXAMPLES OF CYCLOOXYGENASE-2 SELECTIVE INHIBITORS AS 

EMBODIMENTS 



Compound 
Number 


Structural Formula 


B-26 


/ 

0=N+ 
< > HN 

N-(2-cyclohexylQxymtrophenyl) methane sulfonamide or NS-S98; 


B-27 


0 

F ^ 

6Kihloro-2-trijaium)me&yl-2H-l-beiizopyian-3-carboxyIicacid; 


B-28 


0 

6-chIoro-7-methyl-2-trifluoromethyl-2H-l -benzopyran-S-carboxylic add; 
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Compound | structural Form^ 



B-29 




8-<l-inetIiyIethyl)-2"trifluoronKthyl"2H- l-beiizopyraii-3-carboxylic acid; 



B-30 




.CI 



6"cHoro-8-(l -methyletiiyl)-2-trifliiorome1i^^^ 
"2H-l-benzopyraDr3-carboxylic acid; 



B-31 




2-trifluorQmethyl-3H"naphfho[2,l-b]pyran-3-carbo:Qrlicadd; 
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Compound 
Number 



Structural Fomiula 



B-32 




7-<14-dimethylethyl)-2^iifIuciromelhyI>2H-143en^ acid; 



B-33 



B-34 




6-bromo-2-tiffluoiT)metfayl"2H-l-ben2opym add; 




8H;Moro-2-trifIuorometfayl-2H- l-bepzopyran-3Ka^^ acid; 



B-35 




6-trifluaromethoxy-2>triflTioioiDe&yl"2H-l"benzopyi^ acid; 
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Compound 
Number 



Structural Formula 



B-36 




5 J-HKcMoro-2-tii£Lucn:Dmgt]iyl-2H-'l-beD^ acid; 



B-37 




OH 



8-phenyl-2-trifluciromefliyl-2H-l-beiizopycanO-carfa(^ acid; 



B-38 




7,8-dimethyl-2-triflaoromBtir/l-2H-l-benzop]'ian-3-<:ai add; 



B-39 




6,8-bis(dimetfaylethyl)-2-lrifIuoroinelfayf-2H»l-be^ 
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Compound 
Number 


Structural Formula 


B-40 


0 

7-(l-methyl€lii^)-2^lrifluoromefeyl-2H-l-benzop3^ acid; 


B-41 


HO ^ O 

7-phenyl-2-tiiQuorome%l-2H-l-benzopyranO-c^ acid; 


B-42 


0 

6K^hlo^o-7-€thyl-2-trifluaromeliIyl-2H-l-be^2opy^an-3-«^^^ 


B-43 


6-chloro-8-ethyl-2-trifIu 


D 

OTQmethyI-2E[-l-benzopyTan-3-carboxylic add; 
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Compound 
Number 



structural Formula 



:B-44 




B-45 



6^1iIoio-7-p heayl>2-1iifluoixmie%l-2H>l-bcmz^ acid; 
■ ■ o 




B-46 
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wOlliPQUnQ 

Number 


Structural Formula 




















0 












B-48 








F 












8K;hIoro-^methyl-2-tiiauoromeAyl-2H-l -beixzopyran-3-carboxylic acid; 










O 






C 




^OH 


B-49 




CI 








8-chl(n'o-6-me11io3Qr-24rifluor0metiLy]-2H-l-benz(^ add; 










O 












B-50 








L / 




6%omo-8-cMaro-2-tiiilucKomediyl-2H-l-benzopyian-3-c^ 










o 












B-51 








1 F 




8-bromo^fluQro»2<-txi£luorcHn6thyU2H-l-beiizopyiaxH3-^ 
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Compound 
Number 



Structural Formula 



B-52 




84)romo-6^netfayl-2-triflttoromettiyI-2H-l-baizopyian-3-caibo:^c acid; 



B-53 




8-bromo-S-fluaro-2-trifluatomefliyl-2H-l-beDzq)yran-3-ca±o^ add; 



B-54 




6^oro-8-fluaro-2-4rifluoromelfa}d-2H-I-b«mopyiam-3<at^ add; 



B-55 




HO^O 



6-bromo-8Hiietfaoxy-24rifluoiometiiyl-2H-Ubenzopym-3-cai^ acid; 
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Compound 
Number 



Structural Formula 



B.56 




B-57 



6-[[(phenylnKthyl)amino]sulfonyl3-2-trifluorome^^ acid; 




B-58 



6-[(dime1ii>tonmo)salfonyl]-2-trifluQr^ acid; 




6HXg'Olhylaiiimo)sulfonyl]"2>trifluoiomethyl-2H-l -benzopyrart-3 -carboxylic acid; 



B-59 




6^(4-moip]iolino)sulfoiyl]-2*trifluoroincflis4'2H^ 
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Compound 
Number 



Structural Formula 



B-60 



B-61 



B-62 



B-63 




6-[(l,Wimeaiyle%l)ainmosulfonyTl-2-trifluoromethyl 
-2H-l-ben2opyiaP"3-cafbaxylic acid; 




6-[ (2-metfayipropyI)arnmosidfbnyq'24rffluonmtt 




6-irffitfaylsulfonyl"2-4riflttarome&yl-2H-l-be^ aci<^ 




8-chloro-6-[[(phenylmetliyl)ainino]sulfonyl>2-trifluoiam 
2H-l-benzopyran-3''Carboxylic acid; 
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Compound 
Number 



Structural Formula 




6^hm3iacrtyi-2-trifluarDme%l-2H4-ben20i>yrai^ add; 



B-65 




6,8-^K)nu>-2-trifluoromefliyl-2H-l-ben2opyian-3-caifaoxylic acid; 



B-66 




8-diIarD-5,6-<liinethyl-2-trifluon)mefliyl^^ acid; 



B-67 




6>8^cMoro-(S>2-trifIuorome1fayl-2H"l-ben2opyran-3-carbo^^ acid; 




6-benzylsulf onyl-2-trifluoromethyl-2H- 1 -benzopyran-3-carboxylic add; 
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Compound 
Number 





Structural Formula 



6-{|]^H2-fuiy]methy0animo]suI£^^ 
'2H-l-benzopyran-3-caibcaylic add; 



6-[|N<2-phenyletiiyl)ainmo]sulfc>ny -benzopyian 
-3-carfaQxylic acid; 



B-71 




6"iodo-2"tiifluototaethyl>2H-l-benzopyim-3"Cai^ acid; 



B-72 




7-{l,l-^ethylethyl)-2-pentaPjaoroefhyl-ZH 
-l-benzopyran-3-carboxylic acid; 



wo 2004/105699 



PCT/US2004/016496 



54 



Compound 
Number 



B-73 



Structural Formula 




6<hlorD-2-trifluoiDiDethyI-2H- l-benzofldopyian-S-caifaoxylic acid; 



B-74 




3-[(3KMoro-phenyl)-(4-methanesulfonyl-phenyl)-me*h 
-dihydro-furan-^-one or BMS-347070; 



B-75 




8-acetyl-3K4-flttorophenyl>2-(4-methyIsulfonyl)phenyl^dazo(l^ 



B-76 




5,5-dime%I^4-me%lsulfoiiyl)pheiQrl-3-phenyI>2'<SH)-f^ 
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4-(5-(4-cUorop]ienyl>3<4-niethox3Tplien}^)-lH-py^ 
b^izenesttlfanamici^ ^ 
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Compound 
Number 


Structural Formula 














B-80 


N 

fx 


\ 








4<3,54>is(4-me1hylphenyl>lH-p>Tazol-l-yl)benzenesul^^ 










B-81 
















a 




4-(5-(4-«hlorophenyO-3-phenyl-lH-i)yrazol-l-yl)benzenesulf(m^ 
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Compound 


Structural Formula 






Number 










c 














B-82 


0 




0 




4<3^-bis(4-me1hoxyphenyl>lH-pyrazol-l-yI)benzenesul^^ 










B-83 










o 


O 








CI 




4-(5<4-chloiophenyl)-3<4-me%lph(aiyl>lH-pyra2oI-l-yl)bei^^ 



Chi 

4-<5.<4-<3iloroplieayl)-3-(4Hiitropbenyl>lH-pYrazol4-yPT»enzenesul^^ 



B-84 
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ComDOund 


Structural Formula 




Number 






B.85 


a 

4-(5<4-chloToplienyl>3-(5-cHoro-2-daeDy5-lH-i)y^ -yQbenzeaesul&namide; 


B-86 


C!^ / 0 

4-(4"cMoro-3,5-dipliemyl-lH-pyra2ol-l-yl)benzenes^^ 


B-87 


f 

F 

4-[5-(4-cMorophenyl)-3-(tri£Ii 


F 

o 

jOToine%I)-lH-pyra2ol-l-yl]ben2enesulfo(nainide; 
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Compound 1 siTMctural Fonnula 
Number 



B-88 




4-[Si)hmyt-3<trifhior(mieflQd>-lH-pyrazoI-I-yllbei^ 



B-89 



B-90 





4[5>(4-metfaoxyphenyI>3<tiifluoiomefliyl>lH-i»yrazol-l-^^ 
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Compound 
Number 



60 



Structural Fomiula 



B-91 




4-[5<4-cMoTopheriy1)»3-(difluoroinelI^)-lH-^^ 



B-92 




4-[5-<4-me%lphenyI)-3-(trifluoromeftyP-lHiqTazol-l-yiP)enzBiBS"if™«m"'^q 



B-93 




4-[4-cUoro-5-(4-cMorophenyl)-3-(trLfIuoroiiiediyl}-lH-pyrazol-l-yl] 

benzenesulfonamide; 



wo 2004/105699 



PCT/US2004/016496 



61 



Comoound 
Number 


Structural Formula 












B-94 


4-[3-<difluoiometiiyl)-5-(4-me&ylphenyl)-lHi>yra2ol-l-yl]be 




o 




/ 0 


B-95 


4-[3"(difluoromethyl>5-pheaiyl-LH-pyi:azol-l-yl]benzeQes^ 






B-96 


0 U, 

4-[3-(difluorome%l)-5-<4-iiicfhoxyphei^ 
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Compound 
Number 



Structural Fomiula 



B-97 




4-[3-cyano>5<4-fluorophenyl>lH-pyrazol-l-yl]ben2enesiilfona^ 



B-98 



B-99 




4-[3<difluoTomethyl>5-<3-£luoro-4-niethaxyphenyl>l^ 
benzeoesiilfonaniide; 




4-[5-<3-fluoro4-methoxyphenyl)-3-<trifluoroTTie%l)-lH-pyra2ol-I-yl] 
benzenesulfonamide; 
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4-[5-(4-(NJ»I'^iimethylaniino)phenyl)-3-<tri^ 
>lH-p)a^ol-l"yl]bemenesulfonaiDide; 
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Compound 
Number 



B-103 



Structural Foimula 




5K4-fluorophenyl)-6-[4^mefliylsuIfonyl)phenyI]spiro[2 



B-104 



B405 




4-[6-(4-fliion)pheayl)spirD[2.4]hept-5-ea-5-yI]bei^ 




6<4-fluarophenyl>7-[4-me%lsulfTOy])phenyl]spfr^ 
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Comoound 
Number 


Structural Formula 






/ J 






B-106 


5-(3-chlon>4-ine1iioxyphenyl)-6^4-<methylsnlfony 




/ 










B-107 


'^r\ MA? 

0 V 
4HL6K3<ibloro-4-md}ioxypheDyI)spico[2.4]hept-5-en^^^^ 








Q 


B-108 






CI 




5<3,5-dicWoro-4-methoxyphenyl)-6-[4-(metfaylsulfony^ 
spiro[2.4]hept-5-ene; 
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Compound 
Number 



Structural Formula 



B-109 




5<3-<AloiD-4-flnciropheiyI)-6-[4-(iDeaiyls^ 



B-110 




4-[6-<3,4-dicMarophenyl)spko[2.4]hept-5-en-S->^]benzenesi^ 



B-lll 




2'<3-chloro-4'fIuorophenyl)^4-fluoropbeny]>5H[4HiiethyIsulfonylphe^ 



B-112 




2-(2-chlorophenyl)-4-(4-fluorophenyl)-5-(4-melfaylsulfonylphenyl)tfaia2olq 
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Compound 
Number 



Structural Formula 



B-113 




5-(4-fluorophenyl)-4-(4-me%lsulfonylpheDyl)-2'i^ 



B-114 




4<4"fluoropheDyl)-5-(4-metfayIsulfbnylphenyI)"2-trifl 



B-U5 




4-<4"ftaoroplienyl)"5»(4-me1hylsulfcmyIphenyl^^ 
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Comoound 

Number 


Structural Formula 


B-116 


f / 1 1 

4-(4-fluoropheayl)-5-(4-methylsulfonylphcnyl)-2-b 


B-117 


V 

4-(4-jQuorophenyl)-5-(4HnethylsulfonylphenyI)-2-<l-prc>^^ 


B-1I8 


2-<(3,5^chtoioptoenoxy)n«fliyO-4-(4-fluon^eiyO-HMi^^ 
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Compound 
Number 



Structural Fomiula 



B-119 




5-(4-jEluaro[Acnyl>4-(4-metfaylsuI£bnyIphe^^ 



B-120 




1 -methylsulfonyl-4-[l , 1 -dimethyl-4-(4-fluoroplienyl) 

cyclopenta-2,4-dien-3 -yljbenzene; 



B-121 




4-[4-(4-fluoroplieQyl)-l,l~diiDjethylcyclopeii^ 
bepzenesulfonanride; 
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Comoound 
Number 


Structural Formula 


B-122 


5<4-fluoiDphOTyI)-6^4-(inetiiylsulf(myl)pheayl]spiro 


B-123 


4-[6-(4-fluorc 


r 

phenyl)spirop.4]hepta-4,6-^en-5-yl]benzenesulfonamid 


B-124 


"V 

N 

6-(4-fluorophenyI)-2-methoxy-5-[4-(me%lsulfonyl)pheny^ 
-pyiiduLe-3-caibomtrile; 
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Compound 


Structural Formula 




Number 




B-125 


V 

2-bromo-6<4-fIuorophenyl>5-[4-(mefhylsulf(^ 
-pyridme-3-caxboi]itrile; 


B-126 


F 

1 

6-(4-fhioropliaiyl)*5<{4-(inei}iylsul 


1 ^ 

fonyl)phciiyfl-2-pihenyl*^pyridme-3-caiboi!^^ 


B-127 


4-[2-(4-mefhylpyridm-2-yl>4-(tiifluoromethyl)-lH^^ 
benzenesulfonainide; 
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Comoound 


Structural Formula 


Number 




B-128 


4-t2<5-methylpyridm-3-yl)-4-<1iifluoron^ 
benzenesxil fcmairade; 


B-129 


„„ .i_y "^/^f 

4^2-<2-^iiBthylpyridm-3-)d>4-(trifluoro^ 
benzenesulfanamid^ 


B-130 


o 

3'{l-[4-(ixietliylsalfonyI)pheayI]-4-<trifluoiome%l^ 


B-131 


w 

•rV 

Q 5 

24HMi^^IsuI&nyQpheayI-4<<trifluoroinB&yl)}.lH'm 
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Compound 
Number 



Structural Formula 



B432 



B-133 




2-methyl-4-[H4-(me%lsulfonyl)pheayl-4<t^ 
■'lH'-miidazol"2-yl]pyridiBe; 




2-me&yl-^-[l"[4-(mefliylsulfonyl)phenyW-<trifluoromet^^ 
-lH-iimdazol-2-yl]pyridine; 



B-134 




4>I2-<6-me%lpyridm"3"^)4<trifluoromefcyO-lH-^m 
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CoiTiDOund 
Number 


Structural Formula 






F 


B-135 


2-(3,4-difluorophenyl)-l-[4-(methyIsulfaiiyl)pheiiyT| 
-4-(tiifluoTOinelhyl)-lH-unidazoIe; 








0 

P b 

4-[2>(4-iiie%Iphei]^)-4-(tri£taQzom^ 


B-136 






JD-13 / 


2-<4-chlorophenyl)-l-[4-(me%lsulfonyl)phenyl]-4-methyl-lH-im 
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ComDound 
Number 


Structural Formula 






O 










B-138 


P b 

2-^4-ciuoropJicnyi/- i-[^-\iii!cuiyisuuoiiyi jpiiciiyij-^puraiyi- iri-mm m /iuig. 








A V 










B-139 


/ 

F 

2-(4-cHorophenyl)-4-(4-fluarophenyl>l-[4<mefhylsulfo^^^ 
-IH-imidazole; 



wo 2004/105699 



76 



PCT/US2004/016496 



ComDound 
Number 


Structural Formula 






F 0 






B-140 


■■ 

2-(3-fluoro-4-methoxyphenyl)-l-[4-(mc1hylsuIfonyl)phenyl 
-4-(trifluoronie&yl)]-lH-iinidazole; 




o ■ 






B-141 


l-[4-(inethylsiilfonyl)pheQyl]-2-phenyl-44^ 




0 






B-142 


2<4-me%lphenyl>l-[4-(memylsulfonyl)pheiQrl]-4-trifl 
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Compound 
Slumber 



B-143 



Structural Formula 




4-[2-(3-cWoro-4-methylphenyl)-4-(trifluoroiii^ 
- IH-imidazol- l-yljbenzenesulfoiiainide; 



B-144 




2<3-£luon>-5-me1iiylphenyl)-l-[4-{metJiylsulfeiiyI)phenyl] 
-4-(trifluonimetiiyi)-lH-imidazole; 



B-145 




4-[2-(3-fluoro-5-Tnefhylphenyl)-4-(trifluoromefiiyl 
-IH-imidazole-l-yllbenzenesulfonamide; 
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Comoound 
Number 


Structural Formula 


B-146 


2-(3-me&yJ^heny1>l-[4-{methylsulfoiiyl)pheiQrl]-44^ 


B-147 


4-{2-(3-nififliylphenyl)44rifluorometbyl-lH-imida2ol-l-yl]beiE 


B-148 


H4-(methylsi]]£ii3yl)pheiKyl]-2-(3-c})loropheiiyl)-^^ 


B-149 


4-[2-(3-ch]orophenyl)^trifluoiome&yl-lH-iimdazol-l-yI^ 
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Comoound 
Number 


Structural Formula 








B-150 


F 

4-[2-phenyl-4-tri£luorcmidhyl-lHrinudazol-^ 






B-151 


F 

4-[2-<4-znefliQ}qr-3Hdilorop3ieii3i)-4-^ira 




0 


B-152 


l-aIlyl-4-(4-fluDrophenyl)-3-[4-{methylsulf<myl)phe^^ 
-5-(trifluoromethyI)-lH-i)yrazoI^ 
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Comoound 
Number 


Structural Formula 


B-153 


p 

F 

4-[l-e&yl-4H;4-£luorophenyl)-5<trifliioiome!iiyI)-lH-^ 
benzenesulfonamide; 


B-154 


II 1 >-^y^^ 
^NH ^ p 

F 

N-phenyl-[4-(4-fluorophenyl)-3-[4-<med[iylsulfbnyl)phaiyl] 
-5H[trifIuoromelhyl)- IH-pyrazol-l -yljacetamide; 


B-155 


F 

ethyl[4-(4-fluorophenyI)-3-[4-{mBthylsulfanyl)phcityl] 
-5-{trifluorometfayl>-lH-pyra2ol-l-.yl]acetate; 
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Comoound 


Structural Formula 


Number 




B-156 


4-(4-fluorophenyl)-3-[4-(me1hylsul&nyl)phe^^^ 


B-157 


4<4-fluo(rophenyl)-3-[4-{methylsulfonyl)phenyl] 
-H2-phenylethyl)-5-(trifluoi0metfay^ 


B-158 


/ 

w 

F 

l-ethyl-4-(4-fluorophenyl)-3-[4-methylsul&nyl)phenyll 
-5-(trifluoromdhyl)-lH-pyrazole; 
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Compound 
Number 



Structural Fomiula 



B-159 




5-(4-fluoropheriyQ-4-(4-methylsidfoaylplim 
-2-tnfLuoromethyl-lH-imdazole; . 



B-160 




F F 

4-[4-^mefeylsullbnyl)|Aenyl]"5-(2-tinoplier]yl)-2-<tnfluoiDi^ 



B-161 




5-^4-fluDiophenyl)-2-roetho^-4-[4-(inetlylsu1& 
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5-(4-fluaropheiiyl)-4-[4-(ine1iiylsulfonyl)phenyl] 
-2<2-prQpynylaxy)-^-(triiluoroinetliyI)pyridme; 
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Compound 
Number 



Structural Formula 



B-164 




2-bronio-5-(4-fluorophenyl)-4-[4-<methylsulfonyl)phenyI] 
-6-(trifluorometliyl)pyridme; 



B-165 




jOCX/ 




4-[2-(3<hlorD-4-ipetfaoxyphenyI)-4,5'^iflttorq)hm^ 



B-166 




l-(4-fluorophenyl>2-[4-niethylsulfonyl)phenyl]ben2ene; 
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Structural Formula 




5-difLttOTomethyl-4~(4-me%lsulfonylphenyl)-3-^^ 




4>[5'difkoromethyl-3i;)heiylisaxazol'4-3^]bei^ 
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Compound 


Structural Formula 




Number 




B-170 


0 

4-[5-liydioxyme1}iyI-3-pben> 


OH 


o 

izoI'4-yl]beiizenesu]fanaimde; 


B-171 


V 

0 

4-[5-methyI-3-pl] 


leayl-isoxa 


> 

zol-4- 


O 

-yllbenzenesulfoiiaxnide; 


B-172 


o 

l-[2-(4-fluoropheEyl)cyclopenten-l-yl]~4-(methylsulfonyl)b 
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ComDOund 


Structural Formula 


Number 








B-173 


l-^-<4-fluoro-2-iiiefto4phaiyI)cycIopentm-l-yIHK 






B-174 


l-[2-(4H:Woropheayl)cyclopenten-l-yl]-4-(rae1iiylsulfra^^ 




\ 


B-175 


142-<2,4-dicWorophCTyl)cyclopeaten-l-yl]-4-(inethylsuM^ 
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Compound 
Number 


Structural Formula 








B-176 


F 

l-[2-<44rifIoioixie1hy^heiiyI)cyclopeiitcQ-l-yI]^ 






B-177 


l-{2-(4-inefliylfhiophen^)cycIopeiiten-l-yi]-4-(mefcyl^^ 






B-178 


F 

l-[2-(4-fluon>phenyl)4,4-dimet!iyIcyclq)entBa-l-yq-4-(met^^ 
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Comoound 


Structurai Formula 


Number 












B-179 


F 

4-[2-<4-fluc)rophenyl)-4,4-dhncfliylcyclopc^ 






B-180 


a 

l-P-^-cMaioi)heiq'0-4,4-dinie%lqrdopeBten4-y^^ 










B-181 


a 

4-[2<4-cWorophenylH»4-dimethylcyclopenten4-yl]benzene^ 
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Compound 
Number 


Structural Formula 






NHo 

o 


B-182 


4-[2-(4-fluorophenyl)cyclopenten-l-yI]benzaiesulfcmaim 




NH2 


B-183 


1 — \ 

4-[2<4^MoropheQyl)(r/clopemen-l-yl]beDzeQesulfon^ 










B-184 


^ \ 

l-P-(4-me1iioxyphenyl)cycIopenten-l-yl]'4-(ine%lsiilfoi^^^ 
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Comoound 


Structural Formula 


Number 




B-185 


142-<2^-<Muoiqpihenyl)cycIqpente»-l-yl]-4<ine%Isulfon^ 




NHz 


B-186 


4H[2-(3-fluoro-4-met!lioxyphenyl)cyclopenten-I-yl]benzOT 










B-187 


^ \ 

l-[2-(3-cUoio-4-ineaoxyphenyl)cyclopenten-I-yl]-4-(^ 
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Comoound 
Number 


Structural Formula 






NH2 


B-188 


4-p-<3-(^oro^fhioTophenyl)cycIopenten-l-yl]beDze^ 




0 


B-189 


4-p-<2-meftiylpyridinr5-yl)cycIopenten-l-yl]benzencsi^ 


B-190 


dhyl2H[4-(4-fluoroplienyl)-54;4<<nwihyI^^ 
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Compound 
Number 



Structural Fomtula 



B-191 




2.{4<4-fluarophenyl)-5-[4<melfaylsQC^^^ acid; 



B-192 




2-<tert-butyl)-4<4-fluorophenyI)-5-[4-(metfaylsulf^ 



B-193 




4<4-fluorophenyl>5-[4-<methylsulfonyI)phenyl]-2"phenylox^ 
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Compound 
Number 



Structural Formula 



B-194 




4-(4-fluorophenyl)-2-inethyl"S-[4-(me&ylsulfa^ 



B-195 




4-[5-(3-fluoro-4-methoxyphenyl)-2-ti±Eluoromefh^ 
-4-oxazolyl]benzenesulfoiiaimde; 



B-196 




6-cMoio-7-(lJ-dimethyletkyl>2-triiluoroiiietiiyl-2H 
-l-benzqpyran>3-cffl[faoxyiic acid; 
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Compound structural Formula 




6-cbloro-8-methyI-24rffluorometfayI"2H"l-benzopyran-^ acid; 



B-198 




5,5-diine%I-3<3-fluQropheayl)-4-methylsdfonyl^^^ 



B-199 




6-cblarO"2-4riflttOTomelhyl-2H4-b^othiopym-3-ca^ add; 



B-200 




4-[5-(4.cMorophenyl>3-(trifIuoromethyl)-lHi)yrazol-l-yI]ben^ 
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ComDound 
Number 


Structural Formula 




B-201 


F 

4^5-<4-methylpheDyI)-3<trifluoiome%I)-mi)yi^ 




F 


B-202 


4-[5-<3-fluoro-4Hne1ix)xypheiQrl)-3-<difluoTpiM 
-lH-pyra2oH-yl]benzenesulfonaimde; 




0 


B-203 






3-[l-[4-(methylsulfon^)pJieayl]-4-trifluQro^ 
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Compound 


Structural Formula 


Number 














■ o~ 


B-204 


2-methyl-5-[l-[4-(methylsulfony5phenyl]4-tiifhorome^ 
-lH-nnidazol-2-yl]pyridme; 






B-205 


1 / — \ / \ 

F 

4-[2-(5-methylpyridin-3-yl)-4-(trifluoromethyi) 
-IH-iimdazol-l-yllbenzenesulfonamide; 






B-206 


4-f5-me1hyl-3-phenyliscixazol-4-yl]benzeiiesulfQnami 
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Compound structural Formula 



B-207 




4-[5-hydroxymellyl-3-^eiiylisaxazol-4-yl]bai2eiiesulfoiiainide; 



B-208 




P-trifluorOTnethyl-5<3,4-diflttoroiAcpyl>4^xazol^^ 



B-209 




4"[2-me1]iyl-4-plienyl-5-^xa2olyl]beD2cnesiil^^ 
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Comoound 
Number 


Structural Formula 




















B-213 




0= 


=i=0 




1 

N-[6K2,4-difluoro-pheno}Q0-l-<>xo-mden-5-yl]-me^^ 
orFlosidide 
















0 








0:5 




1 

soldium salt, or L-745337 








B-215 






N-[5-(4-fihionh^hcaiylsiiIfenyl)-tMpphen-2-yy or RWJ-63556 
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Compound 
Number 



B-216 



Structural Formula 




3^3^4^ifluoio^>IimoxyH-{4-mefl)anesnlfonyl-plienyl>5-mefl^ 
-5-(2A^taifluoro-<%l)-Si?-fuian-2-one arL-784512 



B-217 




-4(5H)-diia2olcme or Darbufelone 



B-218 



CS-502 



B-219 



LAS-34475 



B-220 



B-221 



LAS-34555 



S-33516 
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Compound 
Number 



Structural Formula 



B.224 




N-[3-(foimylainmo)-4-oxo-6-phenoxy-4H-l-benzopyran-7-yl] 
-meflianesidfoiiainide or T614 



B-225 



D-1367 



B-226 



L-748731 



B-227 




(6aR,10aR>3-{l,l-dmie%]heptyI)-6a,7J0J0a-1etrahydro-l-lrydroxyi<,Minie% 
l-6H-(libeii20[b,d]pyraP-9-caifa(gqdic acid or CT3 



B-228 



CGP-28238 



B-229 




4-IP^-tis(l,l-dimcflijdelhyQ-4-hydroxypheiv3nie^ 
dihydn>-2-«eflQ>l-2H-l,2-oxazin-3(4H)-one orBF-389 
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Compound 
Number 



Structural Formula 



B-230 



GR-253035 



3-231 




2'-<6-<!ioxo-9H-purin-8-yl)cinnamic acid 



B-232 



S-2474 



B-233 



I 




a 




H 



B-234 



Me — I 
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Compound 
Number 



Structural Formula 



B-235 




B-236 



CH3SO2 




B-237 



CH3SO2' 




B-238 



.0 H CI 



CH3SO2 
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Compound 
'Jumber 



Structural Formula 



B-247 



H 



H3CO. 



O H F 



CH3SO2 




B-248 



CH3SO2 




B-249 



B-250 



H 




O H H 



CH3SO2 




N — Y ^ CF3 
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ComDound 
Number 


Structural Formula 








H 






HgCO^ 




/ \ / 


B-251 


CHqSO/^ 


0 








F 








X 


0 H H 


B-252 




c 





[0404] The cycIooxygenase-2 selective inhibitor employed in the present 
invention can exist in tautomeric, geometric or stereoisomeric fonns. Generally 
speaking, suitable cyGlooxygenase-2 selective inhibitors that are in tautomeric, 
geometric or stereoisomeric fomns are those compounds that inhibit cyclooxygenase- 
2 activity by about 25%, more typically by about 50%, and even more typically, by 
about 75% or more when present at a concentration of 100 jiM or less. The present 
invention contemplates all such compounds, including cis- and trans-geometric 
Isomers, E- and Z-geometric isomers, R- and S-enantiomers, diastereomers, d- 
isomers. l-isomers, the racemic mixtures thereof and other mixtures thereof. 
Phamnaceutically acceptable salts of such tautomeric, geometric or stereoisomeric 
forms are also included within the invention. The temis "cis" and "trans", as used 
herein, denote a fomri of geometric isomerism in which two carbon atoms connected 
by a double bond will each have a hydrogen atom on the same side of the double 
bond ("cis") or on opposite sides of the double bond ("trans"). Some of the 
compounds described contain alkenyl groups, and are meant to include both cis and 
trans or "E" and "Z" geometric fomis. Furthemiore, some of the compounds 
described contain one or more stereocenters and are meant to include R, S, and 
mixtures or R and S fonms for each stereocenter present. 
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[04051 The cyclooxygenase-2 selective inhibitors utilized in the present 
invention may be in the form of free bases or pharmaceutically acceptable acid 
addition salts thereof. The tenn "pharmaceutically-acceptable saite" are salts 
commonly used to form alkali metal salts and to fomi addition salts of free acids or 
free bases. The nature of the salt may vary, provided that it is phamnaceuticaliy 
acceptable. Suitable phamnaceuticaliy acceptable acid addition salts of compounds 
for use in the present methods may be prepared from an inorganic acid or from an 
organic acid. Examples of such inorganic acids are hydrochloric, hydrobromic, 
hydrolodic, nitric, carbonic, sulfuric and phosphoric acid. Appropriate organic acids 
may be selected from aliphatic, cycloallphatic, aromatic, araliphatic, heterocyclic, 
cartx)xylic and sulfonic classes of organic acids, examples of which are fonnic, 
acetic, propionic, succinic, glycolic, gluconic, lactic, malic, tartaric, citric, ascorbic, 
glucuronic, maleic, fumaric, pyruvic, aspartic, glutamic, benzoic, anthranilic, mesylic, 
4-hydroxybenzoic, phenylacetic, mandelic, embonic (pamoic), methanesulfbnic, 
ethanesuffonic, benzenesuHbnic, pantothenic, 2-hydroxyethanesulfonic, 
toluenesulfonic, sulfanilic, cyclohexylaminosulfonic, stearic, algenic, hydroxybutyric, 
salicylic, galactaric and galactunonic acid. Suitable pharmaceutically-acceptable 
base addition salts of compounds of use In the present methods include metallic salts 
made from aluminum, calcium, lithium, magnesium, potassium, sodium and zinc or 
organic salts made from N,N'-dibenzylethylenediamine, chloroprocaine, choline, 
diethanolamine, ethylenediamine, meglumine (N-methylglucamine) and procaine. All 
of these salts may be prepared by conventional means from the corresponding 
compound by reacting, for example, the appropriate acid or base with the compound 
of any Fonnula set forth herein. 

[0406] The cyclooxygenase-2 selective inhibitors of the present invention 
can be formulated into phamnaceutical compositions and administered by a number 
of different means that will deliver a therapeutically effective dose. Such 
compositions can be administered orally, parenterally, by inhalation spray, rectally, 
IntrBdermally, transdemnally, or topically in dosage unltfomiulations containing 
conventional nontoxic pharmaceutically acceptable caniers, adjuvants, and vehicles 
as desired. Topical administration may also involve the use of transdermal 
administration such as transdemnal patches or iontophoresis devices. The temi 
parenteral as used herein includes subcutaneous. Intravenous, intramuscular, or 
Intrastemal injection, or Infusion techniques. Formulation of dmgs is discussed in, for 
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example. Hoover, John E., Remington's Phannaceutical Sa'ences, Mack Publishing 
Co., Easton, Pennsylvania (1975), and Libemnan, HA and Lachman, L, Eds., 
Pharmaceutical Dosage Foattis, Marcel Decker, New York, N.Y. (1980). 

[0407] Injectable preparations, for example, sterile injectable aqueous or 
oleaginous suspensions, can be fomnulated according to the known art using suitable 
dispersing or wetting agents and suspending agents. The sterile injectable 
preparation may also be a sterile injectable solution or suspension in a nontoxic 
parenteraily acceptable diluent or solvent Among the acceptable vehicles and 
solvents that may be employed are water, Ringer's solution, and isotonic sodium 
chloride solution. In addition, sterile, fixed oils are conventionally employed as a 
solvent or suspending medium. For this purpose, any bland fixed oil may be 
employed, including synthetic mono- or diglycerides. In addition, fatty acids such as 
oleic acid are useful in the preparation of injectables. Dimethyl acetamide, 
suriactants including ionic and non-ionic detergents, and polyethylene glycols can be 
used. Mixtures of solvents and wetting agents such as those discussed above are 
also useful. 

[0408] Suppositories for rectal administration of the compounds discussed 
herein can be prepared by mixing the active agent with a suitable non-initating 
excipient such as cocoa butter, synthetic mono-, di-, or triglycerides, fatty acids, or 
polyethylene glycols which are solid at ordinary temperatures but liquid at the rectal 
temperature, and which will therefore melt in the rectum and release the drug. 

[0409] Solid dosage forms for oral administration may include capsules, 
tablets, pills, powders, and granules. In such solid dosage fomns, the compounds are 
ordinarily combined with one or more adjuvants appropriate to the indicated route of 
administration. If administered peros, the compounds can be admixed with lactose, 
sucrose, starch powder, cellulose esters of alkanoic acids, cellulose alkyi esters, talc, 
stearic acid, magnesium stearate, magnesium oxide, sodium and calcium salts of 
phosphoric and sulHjric acids, gelatin, acacia gum, sodium alginate, 
polyvinylpynrolidone, and/or polyvinyl alcohol, and then tableted or encapsulated for 
convenient administration. Sudi capsules or tablets can contain a controlled-release 
fomiulation as can be provided in a dispersion of active compound in 
hydroxypropylmethyl cellulose. In the case of capsules, tablets, and pills, the dosage 
fomis can also comprise buffering agents such as sodium citrate, or magnesium or 
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calcium carbonate or bicarbonate. Tablets and pills can additionally be prepared with 
enteric coatings. 

[0410] For therapeutic purposes, fomnulations for parenteral administration 
can be in the form of aqueous or non-aqueous isotonic sterile injection solutions or 
suspensions. These solutions and suspensions can be prepared from sterile 
powdere or granules having one or more of the carriers or diluents mentioned for use 
in the fomiulations for oral administration. The compounds can be dissolved in 
water, polyethylene glycol, propylene glycol, ethanol, com oil. cottonseed oil, peanut 
oil. sesame oil, benzyl alcohol, sodium chloride, and/or various buffers. Other 
adjuvants and modes of administration are well and widely known in the 
phamnaceuticai art 

[04111 Liquid dosage fonrns for oral administration can include 
pharmaceutically acceptable emulsions, solutions, suspensions, syrups, and elixirs 
containing inert diluents commonly used in the art, such as water. Such 
compositions can also comprise adjuvants, such as wetting agents, emulsifying and 
suspending agents, and sweetening, flavoring, and perfuming agents. 

[04121 The amount of active ingredient that can be combined with the 
carrier materials to pnDduce a single dosage of the cyclooxygenase-2 selective 
inhibitor will vary depending upon the patient and the particular mode of 
administration. In general, the phannaceutical compositions may contain a 
cyclooxygenase-2 selective inhibitor in the range of about 0.1 to 2000 mg, more 
typically, in the range of about 0.5 to 500 mg and still more typically, between about 1 
and 200 mg. A daily dose of about 0.01 to 100 mg/kg body weight, or more typically, 
between about 0.1 and about 50 mg/kg body weight and even more typically, from 
about 1 to 20 mg/kg body weight, may be appropriate. The daily dose is generally 
administered in one to about four doses per day. 

[0413] In one embodiment, when the cyclooxygenase-2 selective inhibitor 
comprises rofecoxlb, it is typical that the amount used is within a range of from about 
0.15 to about 1.0 mg/day kg, and even more typically, from about 0.18 to about 0.4 
mg/day-kg. 

[0414] In still another embodiment, when the cycIooxygenase-2 selective 
Inhibitor comprises etoricoxib, it is typical that the amount used is within a range of 
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from about 0.5 to about 5 mg/day-kg, and even more typically, from about 0.8 to 
about 4 mg/day-kg. 

[04151 Further, when the Gyclooxygenase-2 selective inhibitor comprises 
celecoxib, it is typical that the amount used is within a range of from about 1 to about 
20 mg/day-kg, even more typically, from about 1 .4 to about 8.6 mg/day-kg, and yet 
more typically, from about 2 to about 3 mg/day kg. 

[0416] When the cyclooxygenase-2 selective inhibrtor comprises 
valdecoxib, it Is typical that the amount used is within a range of from about 0.1 to 
about 5 mg/day kg, and even more typically, from about 0.8 to about 4 mg/day-kg. 

[0417] In a further emt>odiment, when the cyclooxygenase-2 selective 
inhibitor comprises parecoxib, it is typical that the amount used is within a range of 
from about 0.1 to about 5 mg/day kg, and even more typically, from about 1 to about 
3 mg/day-kg. 

[0418] Those skilled in the art will appreciate that dosages may also be 
determined with guidance from Goodman & Goldman's The Phamnacoloqical Basis 
of Therapeutics , Ninth Edition (1996), Appendix II, pp. 1707-1711 and from Goodman 
& Goldman's The Pharmacological Basis of Therapeutics , Tenth Edition (2001), 
Appendix 1 1 , pp. 475-493. 

CANNABINOID AGENTS 

[0419] In addition to a cyclooxygenase-2 selective inhibitor, the 
composition of the invention also comprises a therapeutically effective amount of a 
cannabinoid agent or an isomer, a pharmaceutically acceptable salt, ester, or prodrug 
thereof. A number of cannabinoid agents may be employed in the present invention. 
In some aspects, the cannabinoid agent may reverse or lessen central nen^ous 
system cell damage following a reductton in blood flow to the central nervous system. 
In other aspects, the cannabinoid agent may reverse or lessen central nervous 
system cell damage following a traumatic brain or spinal cord injury. 

[0420] In one aspect of the invention, the cannabinoid agent is a 
cannabinoid receptor agonist. In one embodiment, the cannabinoid receptor agonist 
is selected from the group consisting of dronabinol, [2,3-dihydro-5-methyl-3-(4- 
morphormylmethyl)pyn-olo[1,2,3-de]methane (WIN 55212-2), 5-(1,1-dimethyIheptyl)- 
2-[(1R,2R,5R)-5-hydroxy-2-(3-hydroxypropyl)cyclohexyllphenol (CP 55940). 2- 
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arachidonylglycerol, l-(2,3-dichloroben2oyI)-2-methyl-3-(2-[1-morpholino]ethyl)-5- 
methoxyindole, 2-methyI-1-propyl-3-(1-naphthoyl)indole, 1-methoxy-N,N- 
dimethylmethanamide, 1-methoxy-endo-4-hydroxy-9-oxabicycIo(3.3.1 )nonane, (2- 
methyl-1-propyl-1 H-indol-3-yl)-1-naphthalenylmethanone (JWH015), 3-(1 ,1- 
dimethylbutyl)-6a,7,10,10a-tetrahydro-6.6,9-6h-dibenzo[b,d]pyran (JWH133), and N- 
arachidonyl, or is an isomer, a pJiarmaceutically acceptable salt, ester, or prodrug 
thereof. 

[04211 In another aspect of the invention, the cannabinoid agent is a 
cannabinoid receptor antagonist. In one embodiment, the cannabinoid receptor 
antagonist is selected from the group consisting of 5-(4-chlorophenyl)-1-(2.4- 
dichlorophenyl)-4-methyl-N-1-piperidinyl-1H-pyrazDle-3-caroxamide (SR 141716A), 
[6-methoxy-2-(4-methoxyphenyl)benzo[blfuran-3-ylK4-cyanophenyI)methanone {LY 
320135). |6-iodo-2-methyl-1-[2-(4-morphoIinyl)ethyl]-1h-indol-3-yll(4- 
methoxyphenyl)methanone (AM 630), 1-(2,4-dichlorophenyl)-5-{4-iodophenyl)-4- 
methyl-N-1-piperidinyl-1H-pyrazole-3-carboxamide (AM 251), 1-(2,4-dichlorophenyl> 
5-(4-iodophenyl)-4-methyI-N-4-morpholinyl-1H-pyrazole-3-cartx)xamide (AM 281), 3- 
(6-azido-2-hexynyl)-6a,7,10,10a-tetrahydro-6,6,9-trimethyl-(6aR,10aR)-6H- 
dibenzo[b,d]pyran-1 -ol (0-1 1 84), 3-[(2Z)-6-azido-2-hexynyll-6a.7,1 0,1 Oa-tetrahydro- 
6,6,9-trimethyl-(6aR,10aR)-6H-dibenzo[b,dlpyran-1-ol (0-1238), and 5-(4-chloro-3- 
methylphenyl>-1-[{4-methylphenyl)methyl]-N-(1.3.3-trimethylbicyclo[2.2.1lhept-2-yl)- 
(1S-endo)-1H-pyrazole-3-carboxamide (SR 144528), or is an isomer, a 
pharmaceutically acceptable salt, ester, or prodrug thereof. 

[04221 In yet another aspect, the cannabinoid agent is a NMDA receptor 
antagonist 

[0423 ] In one embodiment, the cannabinoid agent is selected from the 
group consisting of (-)-6,7-dichloro-1 ,4-dihydro-5-[3-(methoxymethyl)-5-(3-pyridinyl)- 
4H-1,2,4-triazol-4-yQ-2,3-quinoxaHnedione (UK-315716), (2R,4S)-rel-5,7-dichloro- 
1 ,2,3,4-tetrahydro-4-[[(phenylamlno)carbonyl]amlno]-2-quinolinecarboxyllc acid (L 
689560), (2R,6S)-1 ,2.3,4.5,6-hexahydro-3-[(2S)-2-methoxypropyl]-6.1 1 ,1 1-trimethyl- 
2,6-methano-3-benzazocin-9-ol (BI-II-277-CL), (3E)-2-amino-4-(phosphonomethyl)-3- 
heptenoic acid (CGP-39653), (3R,4S)-rel-3,4-dlhydro-3-[4-hydroxy-4-{phenylmethyl)- 
1-piperidinyll-2H-1-benzopyran-4,7-diol(CP-283097),(3S,4aR,6S,8aR)-decahydro-6- 
(phosphonomethyl)-3-isoquinolinecarboxylic add (LY-235959), (R)-9-bromo-2,3,6,7- 
tetrahydro-2,3-dioxo-N-phenyl-1 H,5H-pyrido[1 ,2,3-delquinoxaIine-5-acetamide (SM 
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31 900), (aR)-a-amino-5-chloro-1 -(phosphonomethyl)-l H-benzimidazole-2-propanoic 
acid (EAB-31 8), I2-(8,9-dioxo-2,6-diazabicyclo[5.2.0]non-1 (7)-en-2-yl)ethyll- 
phosphonic acid (EAA-090), [5-{aminomethyl)-2-[[[(5S)-9-chloro-2,3,6,7-tetrahydro- 
2,3-dioxo1 H,5H-pyrido[1 ,2,3-de]quinoxalin-5-yllacetyl]amino]phenoxy]-acetic acid, 
monohydrochloride, 1,4-dihydro-6-me%l~5-[(methylamino)methyI]-7-nitr^ 
quinoxalinedione (PD 165650), 1-[2-(4-iiydroxyphenoxy)ethyri'4-[(4- 
methylphenyl)methyr|-4-piperidinoI, hydrochloride (CO 101244), 1-[4-(1H-imidazoI-4- 
yl>-3-butynyl]-4-(phenylmethyl)-piperidine (PD 188669), 1-amlnocyclopentane- 
carboxyllc acid (ACPC), 2-[(2,3-dihydrD-1H-inden-2-yI)amino]-acetamide, 
monohydrochloride (CHF-3381), 2-hydroxy-5-[[(pentafluorophenyl)methyllaminol- 
benzoic acid (PBAS), 2-methyl-6-(phenylethynyl)-pyridine (MPEP), 3- 
(phosphonomethyl>-L-phenylaIanine (PD 130527), 3-[(1E)-2-carit)oxy-2- 
phenylethenyl]-4,6-dichloro-1H-indole-2-cari30xylic add (MDL 105519), 4,6-dichloro- 
3-[(E)-(2-oxo-1-phenyl-3-pyrrDHdinylidene)methyQ-1 H-indole-2-carboxylic add (GV 
196771), 6-chloro-2,3,4,9-tetrahydro-9-methyl-2,3-dioxo-1 H-lndeno[1 ,2-bIpyrBzine-9- 
acetic add (RPR 1 18723), 7-chlorothiokynurenic acid, 8-chloro-2.3- 
dihydropyridazino[4,5-b]quinoIlne-1 ,4-dione 5-oxlde salt with 2-hydroxy-N,N,N- 
trimethyl-ethanaminium {1,1)(MRZ 2/576), aptiganel, besonprodil, budipine, 
conantokin G, delucemine, dexanabinol, felbamate, fluorofelbamate, gacyclidine, 
glycine (AZD-4282), ipenoxazcne, kaitocephalin, lanicemine, licostinel, midafotel, 
milnacipran, N-[2-chloro-5-(methylthio)phenyl]-N-methyl-N-[3-(methylthio)phenyll- 
guanidine (CNS-51 61 ), N'-[2-chIoro-5-(methylthio)phenyl]-N-methyI-N-[3-[(R)- 
methylsulfinyl]phenyl]-guanidine (CNS 5788), nerannexane, orphenadrine, 
rennacemide, topiramate, a-amino-2-(2-phosphonoethyl)-cyclohexanepropanoic acid 
(NP012626), and a-amino-4-(phosphonomethyl)-benzeneacetic acid (PD 129653), 
or is an Isomer, a pharmaceutically acceptable salt, ester, or prodmg thereof. 

[0424] In a further embodiment, compounds that are useful for cannabinoid 
agents or a phamnaceutically acceptable salt or prodrug thereof in connection with 
the present invention indude, but are not limited to: 

[0425] 8-[4-(1,1-dimethylheptyl)-2-hydroxyphenylldecahydro-2- 
naphthalenemethanol (CP 55244): 

[0426] 5,6,6a,7,8,9,1 0,1 0a-oclahydro-6-methyl-3-[(1 R)-1 -methyI-4- 
phenylbutoxy]-1.9-phenanthridinediol (CP 50556); 

[0427] Desacetyl-L-nantradol; 
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[0428] R-(+)-methanandamide; 

[0429] 1 1-hydroxy-9,15-dioxoprosta-8,12,13-dienoic acid {HU-210); 
[0430] 2-[3-methyl-6-(1 -methylethenyl>-2-cyclohexen-1 -yl]-5-pentyl-(1 R- 
trans)-1 ,3-benzenediol (cannabidiol); 

[0431] 3-amyl-1-hydroxy-6,6,9-trimethyl-6H-dibenzo[b,d]pyran 

(cannabinol); 

[0432] 3-(1,1-dimethylheptyl)-6a.7,8,9.10.10a-hexahydro-1-hydroxy-6,6- 
dimethyl-(6aR,9R,1 0aR)-6H-dibenzo[b,dlpyran-9-methanol (HU-243); 

[0433] 7-(1 ,1-dimethylheptyl)-1 ,2,3,4,4a,9b-hexahydro-2,2-dimethyl-4- 
methyIene-1 ,3-methanodibenzofLiran-9-ol (HU-249); 

[0434] 7-(1 ,1-dimethylheptyl)-1 ,2,3,4,4a,9b-hexahydro-2,2-dimethyl-4- 
methylene-1(S),3-methanodibenzofuran-9-oI(HU-250): 

[0435] 2-[4-[(acetyloxy)methyll-6,6-dimethylbicyc!o[3.1 .1]hept-3-en-2-yl3-5- 
(1 ,1 -dimethyiheptyl)-diacetate[1 R-(1 a,2a,5a)l-1 .3-benzenediol (HU-253): 

[0436] 2-[4-[(acetyloxy)methyO-6,6-dimethylbicydo[3. 1 .1 ]hept-3-en-2-ya-5- 
(1 ,l-dimethylheptyl)-diacetate[1S-(1a,2a.5a)>1 ,3-benzenediol (HU-254); 

[0437] 5-(1 ,1-dimethylhepty!)-2-[4-(hydroxymethyl)-6,6- 
dimethylblcyclo[3.1 .11hept-3-en-2-yl]-[1 S-(1 a.2a,5a)]-1 .3-benzenediol (HU-255); and 

[0438] 5-(1,1-dimethylheptyl)-2-[4-(hydroxymethyl)-6,6- 
dimethylbicyclo[3.1 .1]hept-3-en-2-ylH1 R-(1a,2a,5a)]-1 ,3-benzenedlol (HU-256); 

[043 9] or an isomer, a phamnaceutically acceptable salt, ester, or prodnjg 
thereof. 

[0440] Generally speaking, the phannacokinetics of the particular agent to 
be administered will dictate the most prefenred method of administration and dosing 
regiment. The cannabinoid agent can be administered as a phamiaceutical 
composition with or without a canier. The terms "phannaceutically acceptable 
carrier" or a "cam'er" refer to any generally acceptable excipient or drug delivery 
composition that is relatively Inert and non-toxic. Exemplary cam'ers include sterile 
water, salt solutions (such as Ringer's solution), alcohols, gelatin, talc, viscous 
paraffin, fatty acid esters, hydroxymethylcellulose, polyvinyl pyrolidone, calcium 
carbonate, carbohydrates (such as lactose, sucrose, dextrose, mannose, albumin, 
starch, cellutase. silica gel, polyethylene glycol (PEG), dried skim milk, rice flour, 
magnesium stearate, and the like. Suitable formulations and additional camers are 
described In Remington's Phamiaceutical Sciences, (I?* Ed., Mack Pub. Co., 
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Easton, Pa.). Such preparations can be sterilized and, if desired, mixed with auxiliary 
agents, e.g., lubricants, preservatives, stabilizers, wetting agents, emulsrfiers, salts 
for influencing osmotic pressure, buffers, coloring, preservatives and/or aromatic 
substances and the lil<e which do not deleteriously react with the active compounds. 
Typical preservatives can include, potassium sorbate, sodium metabisulfite, methyl 
paraben, propyl paraben, thimerosal, etc. The compositions can also be combined 
where desired with other active substances, e.g., enzyme inhibitors, to reduce 
metabolic degradation. 

[0441] Moreover, the cannabinoid agent can be a liquid solution, 
suspension, emulsion, tablet, pill, capsule, sustained release formulation, or powder. 
The method of administration can dictate how the composition will be formulated. 
For example, the composition can be fonmulated as a suppository, with traditional 
binders and caniers such as triglycerides. Oral fonmulation can include standard 
caniers such as phannaceutical grades of mannitol, lactose, starch, magnesium 
stearate, sodium saccharine, cellulose, or magnesium carbonate. 

[0442 ] In another embodiment, the cannabinoid agent can be administered 
intravenously, parenterally, intramuscular, subcutaneously, orally, nasally, topically, 
by inhalation, by Implant, by injection, or by suppository. For enteral or mucosal 
application {including via oral and nasal mucosa), particulariy suitable are tablets, 
liquids, drops, suppositories or capsules. A syrup, elixir or the like can be used 
wherein a sweetened vehicle is employed. Liposomes, microspheres, and 
microcapsules are available and can be used. Pulmonary administration can be 
accomplished, for example, using any of various delivery devices known in the art 
such as an inhaler. See. e.g. S. P. Newman (1984) in Aerosols and the Lung, Clarke 
and Davis (eds.), Buttenworths, London, England, pp. 197-224; PCT Publication No. 
WO 92/16192; PCT Publication No. WO 91/08760. For parenteral application, 
particulariy suitable are injectable, sterile solutions, preferably oily or aqueous 
solutions, as well as suspensions, emulsions, or implants, including suppositories. In 
particular, caniers for parenteral administration include aqueous solutions of 
dextrose, saline, pure water, ethanol, glycerol, propylene glycol, peanut oil, sesame 
oil, polyoxyethylene-polyoxypropylene block polymers, and the like. 

[04431 The actual effective amounts of compound or drug can and will vary 
according to the specific composition being utilized, tiie mode of administration and 
the age, weight and condition of the subject. Dosages for a particular individual 
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subject can be determined by one of ordinary skill in the art using conventional 
considerations. But in general, the amount of cannabinoid agent will be between 
about 0.5 to about 1000 milligrams per day and more typically, between about 2.5 to 
about 750 milligrams per day and even more typically, between about 5.0 to about 
500 milligrams per day. The daily dose can be administered in one to four doses per 
day. 

[0444] By way of example, in one embodiment when the cannabinoid agent 
is dronabinol administered in a controlled release dosage form, the amount 
administered daily Is typically from about 2.5 to about 20 milligrams per day 
administered in two doses per day. In an altemative of this embodiment, when the 
cannabinoid agent is dexanabinol administered In a controlled release dosage fomi, 
the amount administered daily is typically from about 25 to about 200 milligrams per 
day, administered in two to four doses per day. 

[0445] Generally speaking, the cannabinoid agent and (^clooxygenase-2 
selective inhibitor are administered to the subject as soon as possible after the 
reduction in blood flow to the central nervous system in order to reduce the extent of 
ischemic damage. Typically, the cannabinoid agent and cyclooxygenase-2 selective 
inhibitor are administered within 10 days after the reduction of blood flow to the 
central nervous system and more typically, within 24 hours. In still another 
embodiment, the cannabinoid agent and cyclooxygenase-2 selective inhibitor are 
administered from about 1 to about 12 hours after the reduction in blood flow to the 
central nervous system. In another embodiment, the cannabinoid agent and 
cyclooxygenase-2 selective inhibitor are administered in less than about 6 hours after 
the reduction in blood flow to the central nervous system. In still another 
embodiment, the cannabinoid agent and cyclooxygenase-2 selective inhibitor are 
administered in less than about 4 hours after the reduction in blood flow to the central 
nervous system. In yet a further embodiment, the cannabinoid agent and 
cyclooxygenase-2 selec^ve inhibitor are administered in less than about 2 hours after 
the reduction in blood flow to the central nervous system. 

[0446] Moreover, the timing of the administration of the <7clooxygenase-2 
selective inhibitor in relation to the administration of the cannabinoid agent may also 
vary from subject to subject. In one embodiment, the cycloo)Q^enase-2 selective 
inhibitor and cannabinoid agent may be administered substantially simultaneously, 
meaning that both agents may be administered to the subject at approximately the 
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same time. For example, the cycIooxygenase-2 selective is administered during a 
<X)ntinuous period beginning on the same day as the beginning of the cannabinoid 
agent and extending to a period after the end of the cannabinoid agent. Altematively, 
the cycIooxygenase-2 selective inhibitor and cannabinoid agent may be administered 
sequentially, meaning that they are administered at separate times during separate 
treatments. In one embodiment, for example, the cyclooxygenase-2 selective 
inhibitor is administered during a continuous period beginning prior to administration 
of the cannabinoid agent and ending after administration of the cannabinoid agent 
Of course, it is also possible that the cyclooxygenase-2 selective inhibitor may be 
administered either more or less frequently than the cannabinoid agent Moreover, it 
will be apparent to those skilled in the art that it is possible, and perhaps desirable, to 
combine various times and methods of administration in the practice of the present 
invention. 

COMBINATION THERAPIES 

[0447] Generally speaking, it is contemplated that the composition 
employed in the practice of the invention may include one or more of any of the 
cyciooxygenase-2 selective inhibitors detailed above in combination with one or more 
of any of the cannabinoid agents detailed above. By way of a non-limiting example, 
Table 4a details a number of suitable combinations that are useful in the methods 
and compositions of the current invention. The combination may also include an 
isomer, a phamnaceutically acceptable salt, ester, or prodrug of any of the 
cyclooxygenase-2 selective inhibitors or cannabinoid agents listed in Table 4a. 



TABLE 4a 



Cyclooxygenase-2 Selective 
Inhibitor 


Cannabinoid agent 


a compound having fomnula 1 


1-(2,4-dichIorophenyl)-5-(4- 
iodophenyl>4-methyl-N-1 - 
piperidinyH H-pyra2ole-3- 
carboxamide (AM 251) 


a compound having fomiula i 


1 -(2,4"dichlorophenyl)-5-(4- 
iodophenyI>4-'T^®thyl-N-4- 
morphoIinyl-1 H-pyrazole-3- 
carboxamide (AM 281) 


a compound having fonmula 1 


dronabinol 


a compound having fomiula 1 


2-[3-methyl-6-(1 -methylethenyl)-2- 
cyclohexen-1 -yll-5-pentyl-(1 R- 
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wyClooxygGiiaoB"^ oeicwLive 
nniDiior 


Cannabinnirl aaent 




trans)-1 ,3-benzenediol 
fcannabidioH 


a compound having formula 1 


3-amyl-1-hydroxy-6,6,9-trimethyl- 
BH-dibenzorb.dlpyran (cannabinol) 


a compound having fonnula 1 


dexanabinol 


a compound naving Tormuia \ 




a compound having fomfiula 1 


besonprodil 


a compound having fonnuia 1 


2-methyl-6-(phenylethynyl)- 
pyridine (MPEP) 


a compound having fomiula 1 


o-^4-cnioropnenyi;- 
dlchlorophenyl)-4-methyl-N-1 - 
piperidinyl-1 H-pyrazole-3- 
caroxamlde (SR 141716A) 


a compound having fomnula II 


1 -(^,4-Qicnioropnenyi j-o-^n- 
iouopnenyi/-H-"iTit5uiyi~i>i" i" 
piperidinyl-1 H-pyrazole-3- 
carboxamide (AM 251 ) 


a compound having fomnula 11 


1 -(2.4-dichlorophenyl)-5-(4- 
morpholinyl-1 H-pyrazole-3- 

nflrhoYamlHf* (AU[ 281 ^ 


a compound naving Tonnuia ii 


HrnnsihinnI 

Ul Ul ICIUII IKJl 


a compound naving Tonnuia ii 


9-r'^mpth\/l-fi-^ 1 -mpthvlpthenvlV2- 

trans)-1 ,3-ben2enediol 

n n a h id In n 


a compound having fomiula II 


3-amyl-1 -hydroxy-6.6,9-trimethyl- 
6H-dibenzorb,dlpyran (cannabinol) 


a compound having fonnuia II 


dexanabinol 


a compound havina fomiula II 


opLiyciilol 


a compound having fbmnuia II 


besonorodil 


a compound having fomiula II 


2-methyl-6-(phenylethynyl)- 
pyridine (MPEP) 


a compound having fonnuia 11 


Pi M-nhlnmnhfin vH-l -^9 4- 
0-y^"t»i iiui upi itsi lyi )' I -^^,*T- 

dichlorophenyI)-4-methyl-N-1- 
piperidinyl-1 H-pyrazo!e-3- 
caroxamide (SR141716A) 


a compound having fomiula III 


1-^9 A-HinhlnrnnhpnvlVfi-M- 
1 \^ j*r"Uioi inji vJ|Ji ICS! ly 1 ^ v 

inHnnhpnvl V4-mpthvl-N-1 - 
piperidinyl-1 H-pyrazole-3- 
cari30xamide (AM 251) 


a compound having fonnuia III 


1 -"(2,4-dichlorophenyl)-5-(4- 
iodophenyl>-4-methyl-N-4- 
morpholinyl-1 H-pyrazole-S- 
carboxamlde(AM281) 


a compound having fonnuia III 


dronabinol 


a compound having fonnuia III 


243-methyl-6"(1 -methylethenyl)-2- 
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Cyclooxygenase-2 Selective 
Inhibitor 


Cannablnoid aaent 




cyclohexen-1-yl]-5-pentyl-(1 R- 
trans)-1 ,3"ben2enediol 
(cannabidiol) 


a compound having formula III 


3-amyl-1 -hydroxy-6,6,9-trimethyl- 
6H-dibenzo[b,d]pyran (cannabinol) 


a compound having fomiula III 


dexanabinol 


a compound having fonnula III 


aotiaanel 


a compound having fonnula III 


besonprodil 


a compound having fonnula III 


2-methyl-6-(phenylethynyl)- 
pyridine (MPEP) 


p pnmnniinH hnvinn formiilr) III 
ck oi^i i i|Jwui lu Having iwiiiiuici III 


dichlorophenyl)-4-methyl-N-1- 
piperidinyl-1 H-pyrazole-3- 
caroxamide (SR 141716A) 


ri nnmnniinH h^ivinn fnrmijlf) IV 

CI vnJII l|i^WUI lU ilCIVIII^ lUIIIIUIQ I V 


4-flirhlnrnnhpn\/IV^-f4- 
lodQnhf*nvh-4-mpthvl-N-1 - 
piperidinyl-1 H-pyrazole-S- 
carboxamide (AM 251) 


a compound having fonnula IV 


1 -(2,4-dichlorophenyl)-5-(4- 
iodoDhenvn'4->methvl-N-4- 
morpholinyl-1 H-pyrazole-S- 
carboxamido (AM 281) 


a comoound havino fonnula IV 


dronabinol 


a comoound havino fonnula IV 


2-r3-methvl-6-f 1 -methvlethenvl V2- 
cvclohexen-l-vll-S-Dentvl-fl R- 
trans)-1 ,3-benzenediol 
(cannabidiol) 


a compound having fonnula IV 


3-amyM -hydroxy-6,6,9-trimethyl- 
6H-dibenzo[b,d]pyran (cannabinol) 


a compound having fomiula IV 


dexanabinol 


a comoound havino fonnula IV 


aotiaanel 

WII^U^^wll IV^I 


a compound having fonnula IV 


besonprodil 


a compound having fomiula IV 


2-methyl-6-(phenylethynyl)- 
pyridine (MPEP) 


a comoound havino fonnula IV 


5-(4-chloroDhenvlV1-f2 4- 
dichlorophenyl)-4-methyl-N-1- 
piperidinyM H-pyrazole-3- 
caroxamide (SR 141716A) 


a comoound havino fonnula V 


1 -f2.4-dichloroDhenvlV5-f4- 
iodophenyl)-4-methyl-N-1 - 
piperidinyl-1 H-pyrazole-3- 
carboxamide (AM 251) 


a compound having fonnula V 


1 -(2,4-dichlorophenyl)-5-(4- 
iodophenyl)-4-methyl-N-4- 
morpholinyH H-pyrazole-3- 
carboxamide (AM 281) 


a compound having fonnula V 


dronabinol 
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vryciooxygenase*^ oeiecuve 
inniDiior 


Cannabinoid aaent 


8 compounu naVing Torniuid v 


2-r3-meth vl-6-f 1 -methvlethenyl V2- 
cvclohexen-1-vll-5-pentyl-{1 R- 
trans)-1 ,3-benzenediol 
(cannabidiol) 


a compound having fomriula V 


3-amyl-1-hydroxy-6,6,9-trimethyl- 
6H-dibenrorb,d]pyran (cannabinol) 


a compound having fomnula V 


dexanabinol 


a comnoLind havina fonnula V 


aDtiaanel 


a compound having fomiula V 


besonprodii 


a compound having fonnula V 


2-methyl-6-{phenylethynyl)- 
pyridine (MPEP) 


a compound having fonmula V 


5-(4-chlorophenyl)-1 -(2 ,4- 
dichlorophenyl>-4-n^®*yl-N-1 - 
piperidinyH H-pyrazole-3- 
caroxamide (SR 14i716A) 



[0448] By way of further example, Table 4b details a number of suitable 
combinations that may be employed in the methods and compositions of the present 
invention. The combination may also include an isomer, a pharmaceutically 
acceptable salt, ester, or prodmg of any of the cyclooxygenase-2 selective inhibitors 
or cannabinoid agents listed in Table 4b. 
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TABLE 4b 



Cyclooxygenase-2 Selective Inhibitor 



Cannabinoid agent 



a compound selected from the group consisting 
of B-1, B-2, B-3, B-4, B-5, B-6, B-7, B-8, B-9, 
B-10, B-11, B-12, B-13. B-14, B-15, B-16, B-17, 
B-18, B-19, B-20, B-21. B-22, B-23, B-24, B-25, 
B-26, B-27, B-28, B-29, B-30, B-31, B-32, 
B-33,B-34, B-35, B-36, B-37, B-38, B-39, B-40, 
B-41, B-42, B-43, B-44, B-45. B-46, B-47, B-48, 
B-49. B-50, B-51, B-52, B-53, B-54. B-55. B-56, 
B-57. B-58. B-59. B-60, B-61, B-62. B-63, B-64, 
B-65, B-66, B-67, B-68, B-69. B-70. B-71, B-72, 
B-73, B-74, B-75, B-76, B-77. B-78. B-79. B-80, 
B-81, B-82, B-83, B-84. B-85, B-86, B-87. B-88, 
B-89, B-90, B-91, B-92, B-93, B-94, B-95, B-96, 
B-97, B-98, B-99. B-100,B-101, B-102, B-1 03, 
B-1 04. B-1 05. B-1 06. B-1 07 



B-1 10 
B-1 16 
B-1 22 
B-128 
B-1 34 
B-140 
B-146 
B-1 52 
B-1 58 
B-1 64 
B-1 70 
B-1 76 
B-1 82 
B-1 88 
B-1 94 
B-200 
B-206 
B-21 2 
B-21 8 
B-224 
B-230 
B-237 
B-244 
B-250 



B-108. B-109, 

B-111, B-112, B-113. B-114. B-115, 

B-117, B-1 18, B-1 19. B-120, B-121, 

B-123. B-124. B-125. B-126, B-127, 

B-129, B-130, B-131, B-132, B-133, 

B-1 35, B-1 36, B-1 37, B-1 38. B-1 39, 

B-141, B-142, B-143, B-144, B-145, 

B-147, B-148, B-149, B-1 50, B-1 51, 

B-1 53, B-1 54, B-1 55, B-1 56, B-1 57, 

B-1 59, B-1 60, B-1 61, B-1 62, B-1 63, 

B-1 65, B-1 66, B-1 67, B-168, B-1 69, 

B-171. B-172, B-173, B-174. B-175, 

B-177. B-178, B-179, B-180. B-181, 

B-183, B-184, B-1 85, B-1 86, B-1 87, 

B-189. B-190, B-191, B-192, B-193, 

B-195, B-196, B-197, B-198, B-199. 

B-201, B-202. B-203, B-204, B-205, 

B-207, B-208, B-209, £-210, B-211, 

B-213, B-214, B-215, B-216. B-217, 

B-21 9, B-220, B-221, B-222, B-223, 

B-225, B-226. B-227, B-228, B-229, 
B-231, B-232, B233, B-234. B-235, B-236. 
B-238, B-239, B-240, B-241. B-242. B-243 

B-245, B-246. B-247. B-248, B-249, 

B-251,andB-252 



1 -{2,4-dichlorophenyl)-5- 

(4-iodophenyl)-4-methyl- 

IVI-1-piperidinyl-1H- 

pyi^ole-3-cartx}xamide 

(A!VI251) 
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Cyclooxygenase-2 Selective Inhibitor 


Cannabinoid agent 


a compound selected from the group consisting 
of B-1, B-2, B-3, B-4, B-5, B-6, B-7. B-8, B-9. 
B-10, B-11, B-12, B-13, B-14. B-15, B-16, B-17, 
B-1 8, B-1 9, B-20, B-21, B-22, B-23, B-24, B-25, 
B-26, B-27, B-28, B-29, B-30, B-31, B-32, 
B-33,B-34, B-35, B-36, B-37, B-38, B-39, B-40, 
B-41, B-42, B-43. B-44. B-45, B-46. B-47, B-48, 
B-49, B-50. B-51, B-52, B-53, B-54, B-55, B-56, 
B-57, B-58, B-59, B-60, B-61, B-62, B-63, B-64, 
B-65, B-66, B-67, B-68, B-69. B-70. B-71, B-72. 
B-73, B-74, B-75, B-76, B-77, B-78, B-79, B-80, 
B-81, B-82, B-83, B-84, B-85, B-86, B-87, B-88, 
B-89, B-90, B-91, B-92, B-93, B-94, B-95, B-96, 
B-97, B-98, B-99, B-100,B-101, B-1 02, B-1 03, 
B-1 04, B-1 05, B-1 06, B-1 07, B-1 08, B-1 09, 
B-110, B-111, B-112, B-113, B-114, B-115, 
B-1 16, B-1 17, B-1 18. B-1 19. B-1 20, B-1 21, 
B-122, B-123. B-124, B-125. B-126, B-127, 
B-128, B-129, B-130, B-131, B-132, B-1 33, 
B-134, B-135, B-136, B-137. B-138, B-139, 
B-140, B^141, B-142, B-143, B-144, B-145, 
B-146. B-147, B-148, B-149, B-1 50, B-1 51, 
B-1 52, B-1 53, B-1 54, B-1 55, B-1 56, B-1 57, 
B-1 58, B-1 59, B-1 60, B-161. B-162, B-1 63, 
B-1 64, B-1 65, B-1 66, B-1 67, B-1 68, B-1 69, 
B-1 70, B-1 71, B-1 72, B-1 73, B-1 74, B-1 75, 
B-176. B-177. B-178, B-179. B-180, B-181, 
B-1 82, B-1 83, B-184. B-185, B-1 86, B-1 87, 
B-188. B-189, B-190, B-191, B-192, B-193, 
B-194, B-195, B-196, B-197, B-198, B-199. 
B-200. B-201. B-202. B-203, B-204, B-205, 
B-206, B-207, B-ZUo, D-2Uy, B-zlU, B-zn, 
B-212, B-213, B-214, B-215, B-216, B-217, 
B-218, B-219, B-220, B-221, B-222, B-223, 
B-224, B-225, B-226, B-227, B-228, B-229, 
B-230, B-231, B-232, B233, B-234, B-235, B-236, 
B-237, B-238, B-239, B-240, B-241, B-242. B-243 
B-244, B-245. B-246. B-247, B-248, B-249, 
B-250, B-251, and B-252 


1 -(2,4-dlchlorophenyI)-5- 
(4-iodophenyl)-4-methyl- 
N-4-moiphoiinyl-1 H- 
pyrazole-3-carboxamlde 
(AM 281) 
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Cyclooxygenase-2 Selective Inhibitor 



Cannabinoid agent 



a compound selected from the group consisting 
of B-1, B-2, B-3, B-4, B-5, B-6, B-7. B-8, B-9, 
B-10, B-11, B-12, B-13. B-14, B-15, B-16, B-17. 
B-1 8, B-1 9, B-20. B-21, B-22, B-23, B-24, B-25, 
B-26, B-27, B-28, B-29, B-30, B-31, B-32, 
B-33,B-34, B-35, B-36. B-37, B-38, B-39, B-40, 
B-41, B-42, B-43, B-44. B-45, B-46, B-47, B-48, 
B-49, B-50, B-51, B-52, B-53, B-54. B-55, B-56, 
B-57, B-58, B-59, B-60, B-61, B-62. B-63, B-64, 
B-65. B-66, B-67. B-68. B-69, B-70, B-71, B-72, 
B-73, B-74, B-75, B-76, B-77, B-78, B-79, B-80, 
B-81. B-82, B-83, B-84, B-85, B-86. B-87. B-88, 
B-89, B-90, B-91, B-92, B-93, B-94, B-95, B-96, 
B-97, B-98. B-99, B-100,B-101, 8-102, B-1 03, 
B-104, B-105, B-106, B-107, B-108, B-109, 
B-112. 
B-11 8. 
B-1 24, 



dronabinol 



B-1 10 
B-1 16 
B-1 22 
B-1 28 
B-1 34 
B-140 
B-146 
B-1 52 
B-1 58 
B-164 
B-170 
B-176 
B-1 82 
B-1 88 
B-194 
B-200 
B-206 
B-21 2 
B-21 8 
B-224 
B-230 
B-237 
B-244 
B-250 



B-111. B-112. B-113, B-114, B-115. 

B-1 17. B-1 18. B-1 19, B-1 20, B-1 21, 

B-123, B-1 24, B-1 25, B-1 26. B-1 27, 

B-129, B-1 30, B-1 31, B-1 32, B-1 33, 

B-135, B-136. B-1 37, B-138, B-1 39, 

B-141, B-142, B-143, B-144. B-145, 

B-147, B-148, B-1 49, B-1 50, B-1 51, 

B-1 53, B-1 54, B-1 55, B-1 56. B-1 57, 

B-159, B-160, B-161, B-162, B-163, 

B-165. B-166. B-167, B-168, B-169, 

B-171. B-172. B-173, B-174, B-175, 

B-177, B-178. B-179, B-180, B-181, 

B-183, B-184, B-185, B-186. B-187. 

B-189, B-190. B-191, B-192. B-193, 

B-195, B-196, B-197, B-198, B-199. 

B-201. B-202. B-203. B-204, B-205, 

B-207, B-208. B-209. B-210. B-211. 

B-213, B-214, B-215. B-216. B-217, 

B-21 9, B-220, B-221, B-222, B-223. 

B-225, B-226, B-227, B-228, B-229, 
B-231, B-232, 8233, B-234, B-235, B-236, 
B-238, B-239, B-240, B-241, B-242. B-243 

B-245, B-246. B-247. B-248, B-249, 

B-251,andB-252 
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Cyclooxygenase-2 Selective Inhibitor 


Cannabinoid agent 


a compound selected from the group consisting 
of B-1, B-2, B-3, B-4, B-5, B-6, B-7, B-8. B-9, 
B-10. B-11. B-12, B-13. B-14. B-15. B-16. B-17. 
B-1 8. B-19. B-20, B-21. B-22, B-23, B-24, B-25, 
B-26, B-27, B-28, B-29, B-30, B-31, B-32, 
B-33,B-34, B-35, B-36, B-37, B-38, B-39, B-40, 
B-41. B-42, B-43, B-44, B-45, B-46, B-47, B-48, 
B-49, B-50, B-51. B-52, B-53, B-54, B-55, B-56, 
B-57, B-58, B-59, B-60, B-61, B-62, B-63, B-64. 
B-65, B-66. B-67, B-68, B-69, B-70, B-71, B-72, 
B-73, B-74. B-75, B-76. B-77. B-78. B-79, B-80, 
B-81, B-82, B-83, B-84, B-85, B-86, B-87, B-88, 
B-89. B-90, B-91, B-92, B-93, B-94, B-95, B-96, 
B-97, B-98. B-99, B-100.B-101. B-102, B-1 03, 
B-104. B-105, B-106, B-107, B-108, B-1 09, 
B-1 10, B-111, B-1 12, B-1 13, B-114, B-1 15, 
B-116, B-1 17, B-118, B-1 19, B-120, B-121, 
B-122, B-123, B-124, B-125, B-126, B-127, 
B-128, B-129, B-130, B-131, B-132, B-133, 
B-134, B-135, B-136, B-137, B-138, B-139, 
B-140, B-141, B-142, B-143, B-144, B-145, 
B-146, B-147, B-148, B-149, B-150, B-151, 
B-152, B-153, B-154, B-155, B-156, B-157, 
B-158, B-159. B-160. B-161, B-162, B-163, 
B-1 64, B-1 65, B-1 66, B-1 67, B-1 68, B-1 69, 
B-170, B-171, B-172, B-173, B-174, B-175, 
B-1 76, B-1 77, B-1 78, B-179, B-1 80, B-1 81. 
B-182. B-183. B-184, B-185, B-1 86. B-1 87, 
B-188, B-189, B-190, B-191, B-192, B-193, 
B-194, B-195, B-196, B-197, B-198, B-199, 
B-200, B-201, B-202, B-203, B-204, B-205, 

D-2UO, D-^Uf, D-/Uo, D-ZVJ», D-^lU, U \ t f 

B-212, B-213, B-214, B-215. B-216. B-217, 
B-21 8, B-21 9, B-220, B-221, B-222, B-223, 
B.224, B-225, B-226. B-227. B-228. B-229, 
B-230, B-231. B-232, B233, B-234, B-235, B-236, 
B-237, B-238. B-239, B-240, B-241, B-242, B-243 
B-244, B-245, B-246, B-247, B-248. B-249, 
B-250, B-251. and B-252 


2-[3-methyl-6-(1- 
methyiethenyl)-2- 
cyclohexen-1 -yll-5-pentyl- 
(1R-trans)-1,3- 
benzenediol (cannabtdlol) 
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Cyclooxygenase-2 Selective Inhibitor 



Cannabinold agent 



a compound selected from the group consisting 
of B-1, B-2, B-3, B-4, B-5, B-6, B-7, B-8, B-9, 
B-10, B-11. B-12, B-13, B-14, B-15. B-16, B-17, 
B-18, B-19. B-20, B-21. B-22. B-23. B-24, B-25, 
B-26, B-27. B-28, B-29. B-30, B-31, B-32, 
B-33.B-34. B-35, B-36, B-37, B-38, B-39, B-40, 
B4^, B-42, B-43, B-44, B-45, B-46, B-47, B-48, 
B-49, B-50, B-51, B-52, B-53. B-54, B-55, B-56, 
B-57. B-58, B-59. B-60, B-61, B-62, B-63, B-64, 
B-65, B-66, B-67, B-68, B-69, B-70, B-71, B-72, 
B-73. B-74, B-75, B-76, B-77, B-78, B-79, B-80, 
B-81, B-82, B-83. B-84, B-85. B-86, B-87, B-88, 
B-89, B-90, B-91, B-92, B-93, B-94, B-95, B-96, 
B-97, B-98, B-99, B-100,B-101, B-1 02, B-1 03, 
B-104. B-105, B-106, B-107, B-108, B-109, 



B-110 
B-11 6 
B-1 22 
B-1 28 
B-1 34 
B-140, 
B-146 
B-1 52 
B-158 
B-1 64 
B-1 70 
B-1 76 
B-1 82 
B-1 88 
B-194 
B-200 
B-206 
B-21 2 
B-21 8 
B-224 
B-230 
B-237 
B-244 
B-250 



B-111, B-112, B-113, B-114, B-115, 

B-1 17. B-1 18, B-1 19, B-120, B-121, 

B-123, B-124, B-125, B-126, B-1 27, 

B-129, B-130, B-131. B-132, B-1 33. 

B-135, B-136, B-137, B-138. B-1 39, 

B-141, B-142, B-143, B-144, B-145, 

B-147. B-148. B-149, B-150, B-1 51, 

B-153. B-154, B-155, B-156, B-157, 

B-159, B-160, B-161, B-162. B-163. 

B-165. B-166. B-167, B-168, B-169. 

B-171, B-172, B-173, B-174, B-175, 

B-177, B-178. B-179, B-180, B-181, 

B-183, B-184. B-185. B-186. B-187, 

B-189, B-190, B-191. B-192, B-193, 

B-1 96, B-1 96, B-1 97, B-1 98, B-1 99, 

B-201, B-202, B-203, B-204, B-205, 

B-207, B-208, B-209, B-210, B-211, 

B-213, B-214, B-215, B-216, B-217, 

B-21 9, B-220. B-221, B-222, B-223, 

B-225, B-226, B-227, B-228, B-229. 
B-231, B-232. B233, B-234, B-235, B-236, 
B-238. B-239, B-240, B-241, B-242, B-243 

B-245, B-246, B-247, B-248, B-249, 

B-251 . and B-252 



3-amyl-1 -hydroxy-6,6,9- 
trimethyl-6H- 
dibenzo[b,d]pyran 
(cannabinol) 
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Cyclooxygenase-2 Selective Inhibitor 


Cannabinoid agent 


a compound selected tram the group consisting 
of B-1. B-2. B-3, B-4. B-5. B-6, B-7, B-8, B-9, 
B-10, B-11, B-12, B-13, B-14, B-15, B-16, B-17, 
B-1 8, B-1 9, B-20, B-21, B-22, B-23, B-24, B-25, 
B-26, B-27, B-28, B-29, B-30, B-31, B-32, 
B-33,B-34, B-35, B-36, B-37. B-38. B-39, B-40, 
B^l, B-42, B-43, B-44, B-45, B-46, B^7, B-48, 
B-49, B-50. B-61, B-52, B-53, B-54, B-55, B-56, 
B-57, B-58, B-59, B-60, B-61, B-62, B-63, B-64, 
B-65, B-66, B-67, B-68, B-69, B-70, B-71, B-72, 
B-73, B-74, B-75, B-76, B-77, B-78, B-79, B-80, 
B-81, B-82, B-83, B-84, B-85, B-86, B-87, B-88, 
B-89, B-90, B-91, B-92, B-93, B-94, B-95, B-96, 
B-97, B-98, B-99, B-100,B-101, B-102, B-1 03, 
B-1 04, B-105, B-106, B-1 07, B-108, B-109, 
B-110, B-111, B-112, B-113. B-114, B-115, 
B-1 16, B-1 17, B-1 18. B-1 19. B-120, B-121, 
B-122, B-123, B-124, B-125, B-126, B-127, 
B-128, B-129, B-130, B-131, B-132, B-133, 
B-134, B-135, B-136, B-137. B-138, B-139, 
B-140, B-141, B-142. B-143. B-144, B-145. 
B-146, B-147, B-148, B-149, B-150, B-151, 
B-1 52, B-1 53, B-1 54, B-1 55, B-156, B-1 57, 
B-1 58, B-1 59, B-160, B-1 61, B-162, B-163, 
B-1 64, B-1 65, B-1 66, B-1 67, B-1 68, B-1 69, 
B-170, B-171, B-172, B-173, B-174, B-175, 
B-176, B-177, B-178, B-179, B-180, B-181, 
B-1 82, B-1 83, B-1 84, B-1 85, B-1 86, B-1 87, 
B-1 88, B-189, B-190, B-191, B-192, B-193, 
B-194, B-195. B-196, B-197, B-198, B-199, 
B-200, B-201, B-202, B-203, B-204, B-205, 
D onft R om R-9nR B-21 0 B-21 1 
B-212, B-213, B-214. B-215. B-216. B-217, 
B-218, B-219, B-220, B-221, B-222, B-223, 
B-224, B-225, B-226, B-227, B-228, B-229, 
B-230, B-231, B-232, B233, B-234, B-235, B-236, 
B-237, B-238, B-239, B-240, B-241, B-242, B-243 
B-244, B-245, B-246, B-247, B-248. B-249. 
B-250. B-251. and B-252 


dexanabinol 
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Cyclooxygenase-2 Selective Inhibitor 



Cannabinoid agent 



a compound selected from the group consisting 
of B-1, B-2, B-3, B-4, B-5, B-6, B-7, B-8, B-9, 
B-10, B-11, B-12. B-13, B-14, B-15, B-16, B-17, 
B-1 8. B-1 9, B-20, B-21, B-22, B-23, B-24, B-25, 
B-26, B-27, B-28, B-29, B-30, B-31, B-32, 
B-33,B-34, B-35, B-36, B-37, B-38, B-39, B-40, 
B-41, B-42, B-43. B-44. B-45, B-46, B-47, B-48, 
B-49. B-50, B-51, B-52, B-53, B-54, B-55, B-56, 
B-57, B-58, B-59, B-60, B-61, B-62, B-63, B-64, 
B-65. B-66, B-67, B-68, B-69, B-70, B-71, B-72, 
B-73, B-74, B-75, B-76, B-77, B-78. B-79, B-80, 
B-81, B-82, B-83, B-84, B-85, B-86, B-87, B-88, 
B-89. B-90. B-91, B-92, B-93, B-94, B-95. B-96, 
B-97, B-98, B-99, 8-100,8-101, 8-102, B-103, 
B-104, B-105, B-1G6, B-107 
B-1 12. 
B-1 18, 
B-1 24, 



aptiganel 



B-1 10 
B-1 16 
B-1 22 
B-1 28 
B-1 34 
B-140 
B-1 46 
B-1 52, 
6-158 
B-1 64 
B-1 70 
e-176 
B-1 82 
B-1 88 
B-1 94 
B-200 
B-206 
B-21 2 
B-21 8 
B-224 
B-230 
8-237 
B-244 
B-250, 



B-1 08, B-1 09, 

B-111, B-1 12, B-1 13, B-1 14, B-1 15, 

B-117. B-118, B-119, B-120, 8-121, 

B-123, B-124, B-125, B-126, B-127, 

B-129. B-130i B-131, B-132, B-133, 

B-135, B-136, B-137, B-138, B-139, 

B-141, B-142, B-143, B-144, B-145, 

B-147, B-148. B-149. B-150, B-1 51. 

B-153, B-154. B-155, B-156, B-157, 

B-159, 8-160, B-161, B-162, B-163, 

B-1 65, B-1 66, B-1 67, B-1 68, B-1 69. 

B-171, B-172, B-173, B-174, B-175, 

B-177, B-178, 8-179, B-180, 8-181, 

B-1 83, B-1 84, B-1 85, B-1 86, B-1 87, 

B-1 89, B-1 90, B-1 91, B-1 92, B-1 93, 

B-1 95, B-1 96, B-1 97, B-1 98. B-1 99, 

B-201, B-202, B-203, B-204, B-205, 

B-207, B-208, B-209, B-210, B-211, 

B-213, B-214, B-215, B-216, B-217, 

B-21 9, 8-220, 8-221, B-222, 8-223, 

B-225, B-226, B-227, B-228, B-229, 
B-231, B-232. 8233, B-234, B-235, B-236, 
B-238, B-239, B-240, B-241, B-242, B-243 

B-245, B-246, B-247, B-248, B-249, 

B-251.andB-252 
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Cyclooxygenase-2 Selective Inhibitor 


Cannabinoid agent 


a compound selected from the group consisting 
of B-1, B-2, B-3, B-4, B-5, B-6, B-7, B-8, B-9, 
B-10, B-11, B-12, B-13, B-14, B-15, B-16, B-17, 
B-18, B-19, B-20, B-21, B-22, B-23, B-24, B-25, 
B-26, B-27, B-28, B-29, B-30, B-31, B-32, 
B-33,B-34, B-35, B-36, B-37, B-38. B-39. B-40. 
B-41 , B-42, B-43, B^4, B-45, B-46, B-47, B-48, 
B-49. B-50, B-51, B-52, B-53, B-54. B-55, B-56, 
B-57, B-58, B-59, B-60, B-61, B-62, B-63, B-64, 
B-65, B-66, B-67, B-68, B-69, B-70, B-71, B-72, 
B-73, B-74, B-75, B-76. B-77, B-78, B-79, B-80, 
B-81, B-82, B-83, B-84, B-85, B-86, B-87, B-88, 
B-89, B-90. B-91, B-92. B-93, B-94, B-95, B-96, 
B-97. B-98. B-99. B-1 00,B-1 01, B-102, B-103. 
B-104, B-105, B-106, B-107, B-108, B-109, 
B-1 1 0, B-1 1 1 . B-1 1 2. B-1 1 3, B-1 1 4, B-1 1 5, 
B-1 16, B-1 17, B-1 18, B-1 19, B-1 20, B-121, 
B-122. B-123, B-124, B-125, B-126, B-127. 
B-1 28. B-1 29, B-1 30, B-1 31, B-1 32. B-1 33, 
B-134. B-135, B-136, B-137, B-138, B-139, 
B-140, B-141, B-142, B-143, B-144. B-145, 
B-146, B-147, B-148, B-149, B-150, B-151, 
B-152, B-153, B-154, B-155, B-156, B-157, 
B-158, B-159. B-160. B-161, B-162, B-163. 
B-164, B-165, B-166, B-167, B-168, B-169, 
B-170. B-171, B-172, B-173. B-174. B-175, 
B^176. B-177. B-178, B-179, B-180, B-181, 
B-1 82, B-1 83, B-1 84, B-1 85, B-1 86, B-1 87, 
B-1 88, B-1 89, B-1 90, B-1 91, B-1 92, B-1 93, 
B-1 94, B-1 95, B-1 96, B-1 97, B-1 98, B-1 99. 
B-200, B-201. B-202, B-203, B-204, B-205. 
R orvfi R-0CY7 R-9nft R-9nQ B-210 B-211 

B-212, B-213, B-214, B-215, B-216, B-217, 
B-218, B-219. B-220, B-221. B-222, B-223. 
B-224. B-225, B-226, B-227, B-228, B-229, 
B-230, B-231, B-232. B233. B-234, B-235. B-236. 
B-237, B-238, B-239, B-240, B-241, B-242, B-243 
B-244, B-245, B-246, B-247, B-248, B-249, 
B-250, B-251. and B-252 


besonprodil 
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Cyciooxygenase-2 Selective Inhibitor 


Cannabinoid agent 


a compound selected from the group consisting 
of B-1. B-2, B-3, B-4. B-5. B-6, B-7. B-8, B-9, 
B-10. B-11, B-12. B-13. B-14, B-15. B-16. B-17. 
B-18. B-19. B-20, B-21, B-22, B-23. B-24, B-25. 
B-26, B-27, B-28. B-29, B-30, B-31, B-32, 
B-33,B-34, B-35, B-36, B-37. B-38, B-39. B-40. 
B-41, B-42, B-43, B-44, B-45, B-46, B-47, B-48, 
B-49. B-50, B-51, B-52, B-53, B-54, B-55, B-56, 
B-57. B-58. B-59, B-60, B-61. B-62. B-63. B-64. 
B-65. B-66, B-67, B-68. B-69. B-70, B-71. B-72, 
B-73. B-74, B-75, B-76. B-77, B-78, B-79. B-80. 
B-81. B-82. B-83, B-84. B-85. B-86. B-87. B-88, 
B-89. B-90, B-91. B-92. B-93. B-94. B-95. B-96, 
B-97, B-98, B-99, B-100,B-101. B-102, B-103, 
B-104, B-105, B-106, B-107, B-108, B-109, 
B-1 10, B-1 11, B-1 12, B-1 13, B-1 14, B-1 15, 
B-116, B-117, B-118, B-119, B-120, B-121, 
B-1 22, B-1 23, B-1 24, B-1 25. B-1 26, B-1 27, 
B-1 28, B-1 29, B-1 30, B-1 31, B-1 32, B-1 33, 
B-134, B-135, B-136. B-137, B-138. B-139, 
B-140. B-141, B-142, B-143, B-144, B-145, 
8-146, B-147, B-148, B-149, B-150, B-151, 
B-1 52, B-1 53. B-1 54. B-1 55, B-1 56. B-1 57. 
B-158, B-159. B-160. B-161. B-162, B-163. 
B-164, B-165. B-166, B-167, B-168, B-169, 
B-1 70, B-1 71, B-1 72, B-1 73, B-1 74, B-1 75, 
B-1 76, B-1 77, B-1 78, B-1 79. B-1 80. B-1 81, 
B-182, B-183. B-184, B-185, B-186, B-187. 
B-1 88, B-1 89, B-1 90, B-1 91, B-1 92, B-1 93, 
B-194. B-195, B-196, B-197, B-198. B-199. 
B-200. B-201, B-202. B-203. B-204, B-205, 
R-Cnfi R-9n7 R-9nft R-^OQ R-Pin R-911 

B-212, B-213. B-214, B-215, B-216, B-217, 
B-218, B-219, B-220, B-221 , B-222, B-223, 
B-224, B-225, B-226, B-227, B-228, B-229, 
B-230, B-231, B-232, B233, B-234, B-235. B-236. 
B-237, B-238. B-239. B-240, B-241, B-242, B-243 
B-244, B-245. B-246, B-247, B-248, B-249. 
B-250, B-251.andB-252 


2-methyl-6- 

(phenylethynyl)-pyridine 
(MPEP) 
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Cyclooxygenase-2 Selective Inhibitor 


Cannabinoid agent 


a compound selected from the group consisting 
of B-1, B-2, B-3, B-4, B-5, B-6, B-7, B-8, B-9, 
B-10, B-11, B-12, B-13, B-14. B-15, B-16, B-17, 
B-1 8, B-1 9. B-20, B-21, B-22, B-23, B-24, B-25, 
B-26. B-27. B-28. B-29, B-30, B-31, B-32, 
B-33,B-34, B-35, B-36, B-37, B-38, B-39, B-40, 
B-41. B-42. B-43, B-44, B-45, B-46. B-47, B-48, 
B-49, B-50, B-51, B-52, B-53, B-54. B-55, B-56, 
B-57, B-58. B-59, B-60. B-61, B-62, B-63, B-64, 
B-65. B-66. B-67, B-68. B-69, B-70, B-71, B-72. 
B-73, B-74, B-75, B-76. B-77, B-78, B-79, B-80, 
B-81, B-82, B-83, B-84, B-85, B-86, B-87, B-88. 
B-89. B-90, B-91, B-92, B-93, B-94. B-95, B-96, 
B-97, B-98, B-99, B-1 00,B-1 01, B-102, B-103, 
B-104, B-105, B-106, B-107, B-108, B-109, 
B-1 10, B-111, B-1 12, B-1 13, B-1 14, B-1 15, 
B-1 16, B-1 17, B-1 18, B-1 19, B-120, B-121. 
B-1 22, B-1 23, B-124, B-1 25, B-126, B-1 27, 
B-128, B-129, B-130, B-131, B-132, B-133, 
B-134, B-135, B-136, B-137, B-138. B-139, 
B-140, B-141. B-142. B-143, B-144, B-145, 
B-146, B-147, B-148, B-149, B-150, B-151. 
B-1 52, B-1 53. B-1 54. B-1 55, B-1 56, B-1 57, 
B-1 58, B-1 59, B-1 60, B-1 61. B-1 62, B-1 63, 
B-164, B-165, B-166, B-167, B-168. B-169, 
B-1 70, B-1 71. B-1 72. B-1 73. B-1 74, B-1 75. 
B-176, B-177, B-178. B-179, B-180, B-181, 
B-1 82, B-1 83, B-184, B-1 85, B-1 86, B-1 87, 
B-188, B-189, B-190. B-191, B-192, B-193, 
B-194, B-195, B-196, B-197. B-198, B-199. 
B-200, B-201, B-202, B-203, B-204, B-205, 

B-2UD, D-ZOf, D-ZVO, B-^Uy, D-£. lU, D-^ 1 1 . 

B-212, B-213, B-214, B-21 5, B-21 6, B-217, 
B-21 8. B-21 9, B-220, B-221, B-222, B-223, 
B-224, B-225, B-226. B-227, B-228, B-229, 
B-230, B-231, B-232, B233, B-234, B-235, B-236, 
B-237, B-238. B-239, B-240, B-241. B-242, B-243 
B-244, B-245, B-246, B-247, B-248. B-249, 
B-250, B-251.andB-252 


5-(4-chlorophenyl>1-(2,4- 
dichlorophenylH-methyl- 
N-1-piperidinyl-1H- 
pyrazole-3-caroxamide 
(SR 141716A) 



[0449] By way of yet further example, Table 4c details additional suitable 
combinations that may be employed in the methods and compositions of the current 
invention. The combination may also include an isomer, a phanmaceutically 
acceptable salt, ester, or prodmg of any of the cyclooxygenase-2 selective inhibitors 
or cannabinoid agents listed in Table 4c. 
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TABLE 4c 



Cyclooxygenase-2 Selective 
Inhibitor 


Cannabinoid agent 


celecoxib 


1 -(2 ,4-dichlorophenyl)-5-(4-iodophenyI)-4- 
methyl-N-1-piperidinyl-1 H-pyra2ole-3- 
carboxamide (AM 251) 


celecoxib 


1-{2,4-dichlorophenyl)-5-(4-iodophenyl)-4- 
methyI-N-4-morpholiny!-1 H-pyrazole-3- 
carboxamide (AM 281) 


celecoxib 


dronabinol 


celecoxib 


2-[3"methyI-6-(1 -methylethenyl)-2- 
cyclohexen-1 -yQ-5-pentyK1 R-trans)-1 ,3- 
benzenediol (cannabidiol) 


celecoxib 


3-amyl-1 -hydroxy-6,6,9-trimethyl-6H- 
dibenzo[b,d]pyran (cannabinol) 


celecoxib 


dexanabino! 


celecoxib 


aptiganel 


celecoxib 


besonprodil 


celecoxib 


2-methyl-6-(phenylethynyl)-pyridine 
(MPEP) 


celecoxib 


5-(4-chlorophenyl)-1-(2,4-dichlorophenyl>- 
4'm8thyl-N-1-piperidinyl-1 H-pyrazole-3- 
caroxamide (SR 141716A) 


deraco)db 


1-(2,4-dichlorophenyl)-5-(4-iodoplienyl)-4- 
methy!-N-1 -piperidinyl-1 H-pyrazole-3- 
carboxamide (AM 251) 


deracoxib 


1-(2,4-diclilorophenyl>-5-(4-iodophenyl)-4- 
methyl-N-4-morpholinyl-1 H-pyrazole-3- 
carboxamide (AM 281) 


deracoxib 


dronabinol 


deracoxib 


2-[3«methyl-6-(1 -methylethenyl)-2- 
cyclohexen-1 -yQ-5-pentyl-(1 R-trans)-1 ,3- 
benzenediol (cannabidiol) 


deracoxib 


3-amyH-hydroxy-6,6.9-trimethy!-6H- 
dibenzo[b,dIpyran (cannabinol) 


deracoxib 


dexanabinol 


deracoxib 


aptiganel 


deracoxib 


besonprodil 


deracoxib 


2-methyl-6-(phenylethynyl>-pyridine 
(MPEP) 


deracoxib 


5-(4-chlorophenyI)-1-(2,4-dichlorophenyl)- 
4-methyl-N-1 -piperidinyl-1 H-pyrazole-3- 
caroxamide (SR 141716A) 


valdecoxib 


1-{2,4-dichlorophenyl)-5-(4-iodophenyl)-4- 
methyl-N-1-piperidinyI-1H-pyrazole-3- 
carboxamide (AM 251) 


valdecoxib 


1-(2,4-dichlorophenyl)-5-(4-iodoplienyl)-4- 
methyl-N-4-morpholinyl-1 H-pyrazole-S- 
carboxamide (AM 281) 
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CycIooxygenase-2 Selective 
innioitor 


uannaDinoiQ ayeni 


valdecoxib 


UlUl IdUli IWI 


valdecx)xib 


9-R-methvI-6-f 1 -mpthvlethenvl V2- 
cyclohexen-1 -yll-5-pentyl-(1 R-trans)-1 ,3- 

hpnTpnpflinl fn^innjihidion 


valdecoxib 


3-amyl-1 -hydroxy-6,6,9-trimethyl-6H- 
diben2a)[b,d]pyran (cannabinol) 


valdecoxib 


rl oYsi n a Hi nr>l 
QcAcll IcIlJII IUI 


valdecoxib 


aptiqanel 


valdecoxib 


besonprodil 


valdecoxib 


^-rnetnyi-o-^pnenyieLnynyij-pyname 
(MPEP) 


valdecoxib 


5-(4-chlorophenyl)-1-(2,4-dichlorophenyl)- 
4-nietnyl-N-l -pipenainyi-i n-pyrazoie-o- 
caroxamiae (ok r idm) 


rofecoxib 


1-(2,4-dichlorophenyl)-5-(4-iodophenyl)-4- 
methyl-N-1 -piperidinyi-1 H-pyrazole-3- 
carDOxamiue v^ivi i ; 


rofecoxlb 


1-(2,4-dichlorophenyl)-5-(4-iodophenyl>-4- 
rnexnyi"iN"^-rTiorpnoiinyi- 1 n"pyiaz.uic?-o- 
carDOxamiue v^ivi ^co i j 


rofecoxib 


Qronaoinoi 


rofecoxib 


cyclohexen-1 -yl]-5-pentyl-(1 R-trans)-1 ,3- 

Ucn^crioUlUi \UaI illaiJiUlv-liy 


rofecoxib 


3-amyl-1 -hydroxy-6,6,9-trimethyl-6H- 
dibenzo[b,dlpyran (cannabinol) 


rofecoxib 


dexanauinoi 


rofecoxib 


aptiganel 


rofecoxib 


besonprodil 


rofecoxib 


2-nietnyi-D-(^pnenyieinynyij-pynaine 
(MPEP) 


rofecoxib 


5-(4-chlorophenyl)-1-(2,4-dichlorophenyl)- 
4-meinyi"iN-i-pipenuinyi"' i n-pyiciz.uit;-o- 

nflrriY^qmirlP (^R 14171 BA^ 
C^rUAallilUO \Or\. I*t 1 f l\jr\) 


etoricoxib 


1-(2,4-dichlorophenyl)-5-(4-iodophenyl)-4- 
methyl-N-1-piperidinyl-1 H-pyrazole-3- 

narhriYamirip ^AM ?fi1^ 


etoricoxib 


1-(2,4-dichlorophenyl)-5-(4-iodophenyl)-4- 

mpth\/I-NI-4-mnmhnlin\/l-1H-DvraZDle-3- 

carboxamide (AM 281) 


etoricoxib 


dronabir^ol 


etoricoxib 


2-[3-methyl-6-(1 -methylethenyl)-2- 
cyclohexen"1-yl]-5-pentyl-(1 R-trans>-1 ,3- 
benzenediol (cannabidiol) 


etoricoxib 


3-amyl-1 -hydroxy-6,6,9-trimethyl-6H- 
dibenzorb,dlDvran (cannabinol) 


etoricoxib 


dexanabinoi 
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Cyclooxygenase-2 Selective 
Inhibitor 


Cannabinoid agent 


etoricoxib 


aptiganel 


etoricoxib 


besonprodil 


etoricoxib 


2-methvl-6-f Dhenvlethvnvl Vovridine 
(MPEP) 


etoricoxib 


5-(4-chlorophenyl)-1-(2,4-dichlorophenyl)" 
4-m6thvl-N-1 -DiD6ririinvl-1 H-nvra7olp-^- 
caroxamide (SR 14171 6A^ 


meloxicam 


1-(2,4-dichlorophenyl)-5-(4-iodophenyl)-4- 
methyl-N-1 -piperidinyH H-pyrazole-3- 
carbnxamide f AM 251 ) 


meloxicam 


1-(2,4-dichlorophenyI)-5-(4-iodophenyI)-4- 
methvl-N-4-morDholinvI-1H-Dvrazole-3- 
carboxamide (AM 281 ) 


meloxicam 


dronabinol 


meloxicam 


2-[3-methyl-6-(1 -methylethenyl)-2- 
cyclohexen-1 -yl]-5-pentyl-(1 R-trans)-1 ,3- 
benzenediol (cannabidiol) 


meloxicam 


3~amyH -hydrDxy-6,6,9-trimethyl-6H- 
dibenzo[b,dlpyran (cannabinol) 


meloxicam 


dexanabinoi 


meloxicam 


aptiganel 


meloxicam 


besonprodil 


mplnyif!?5m 

1 1 1 wi^yviom 1 1 


2-methvI-fi-^nhpnvlpthvnvlVnvririinp 

^ iii^uiyi \j I vyi iwi 1 y iwii 1 y 1 ly ly^^ V 1 iMii iv7 

(MPEP) 


meloxicam 


5-(4-chlorophenyl)-1-(2,4-dichIorophenyl)- 

4— mpfhvl-M-l -ninprirlin\/i-1 H-n\/rsi7nlp-*^- 

caroxamide (SR 141716A^ 


pareco)db 


1-(2,4-dichlorophenyl)-5-(4"iodophenyl>4- 
methyl-N-1 -piperidinyl-1 H-pyrazole-3- 
carboxamidp (AM 251 ^ 

udl Mv^CII 1 liUW ^#»IVI £aW 1 / 


parecoxib 


1-(2,4-dichlorophenyl)-5-(4-iodophenyl)-4- 
methvl-N-4-morDholinvl"1 H-DvrazolG-3- 
carboxamide (AM 281) 


parecoxib 


dronabinol 


parecoxib 


2-[3-methyl-6-{1 -methylethenyl)-2- 
cyclohexen-1-yl]-5-pentyl-(1 R-trans)-1 ,3- 
benzenediol (cannabidiol) 


parecoxib 


3-amyl-1 -hydroxy-6,6,9-trimethyl-6H- 
dibenzo[b,d]pyran (cannabinol) 


parecoxib 


dexanabinoi 


parecoxib 


aptiganel 


parecoxib 


besonprodil 


parecoxib 


2-methyI-6-(phenylethynyl)-pyridine 
(MPEP) 


parecoxib 


5-(4-chlorophenyl)-1-(2,4-dichlorophenyl)- 
4-.methyl-N-1 -piperidinyI-1 H-pyra2ole-3- 
caroxamide (SR141716A) 
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Cyclooxygenase-i! oeiecuve 
Inhibitor 


wctlilldUIIIOlU cXyi^iiL 


4.(4-cyclonexyl-2-nietnyioxazoi-o- 
yl>-2-fluorobenzenesulfonamide 


1 JO 4-rilrh!nrnnhP^nvn-544-iodODhenVll-4- 

methyl-N-1-piperidinyH H-pyrazole-3- 
carboxamlde (AM 251) 


4-(4-cyclonexyl-2-metnyioxazoi-t)- 
yl)-2-fluorobenzenesulfbnamide 


methyl-N-4-morpholinyl-1 H-pyrazole-3- 

UcaruUAallUUc v^iVi i ) 


4-(4-cyclohexyl-2-methirtoxazol-5- 
vl)-2-fluorobenzenesulfonannide 


dronabinol 


4.(4^yclohexyl-2-methyloxazol-5- 
yl)-2-fluorobenzenesulTonamiae 


2-[3-methyl-6-(1 -methylethenyi)-2- 
r'x/HnhoYon.l .vim-npntv/l-^ 1 R-transV1 3- 

benzenediol (cannabidiol) 


4-(4-cyclohexyl-2-methyIoxazol-5- 
vl)-2-fluorobenzenesulfonamicle 


Q -am\/!-1-h\/Hmw-R fi Q-trimpthvl-6H- 
0-aniyi- i-nyuiuAy o,u,\7 uinicuiyi wi i 

dibenzo[b,dlpyran (cannabinol) 


4-{4-cyctohexyl-2-methyloxazol-5- 
vl)-2-fluorobenzenesulfonannide 


Qexanauinui 


4-(4-cyclohexyl-2-methyloxa2ol-5- 
vl)-2-fluorobenzenesulfonamide 


aptiganel 


4-{4-cyclohexyl-2-methyloxazol-5- 
vl)-2-fluorobenzenesulfonamide 


besonprodil 


4-{4-cyclohexyl-2-methyloxazol-5- 
vl )-2-fluorobenzenesulfonamide 


O mathAfl ^ /nhon\/li3fh\/nvlV'nvriHinP 

/i~nieinyi~D-^piiciiyiciiiyi »y'/ Hj' ■^j"*^ 
(MPEP) 


4-(4-cyclohexyl-2-methyloxazol-5- 
yl)-2-fluorobenzenesulfonamide 


5-(4-chlorophenyl)-1-(2,4-dichlorophenyl)- 

*r"meinyi-N- |-pipcilUinyi" 1 n-jjyiaz-Uic o 

caroxamide (SR 141716A) 


2-{3,5-difluorophenyl>-3-{4- 

(methylsulfonyl)phenyl)-2- 

cvclopenten-1-one 


1-(2.4-dichlorophenyl)-5-(4-iodophenyl)-4- 
metnyi-N- i-pipenoinyi- 1 n-pyia^uie-o- 
carboxamide (AM 251) 


2-(3,5-difIuorophenyl)-3-(4- 
(methylsulfonyl)phenyl)-2- 
cvdopenten-l -one 


1-(2,4-dichlorophenyl)-5-(4-iodophenyl>4- 
nrieinyHN-*t-inorpnoiii lyi" i n-jjyiaz.uic"o 
carboxamide (AM 281) 


2-(3.5-dinuorophenyI)-3-(4- 
(methylsulfonyl)phenyl)-2- 
cydopenten-1 -one 


dronabinol 


2-(3,5-difluorophenyl>-3-{4- 
(methylsulfonyl)pnenyl)-2- 
cvclopenten-1 -one 


2-[3-nnethyl-6-(1 -methylethenyl)-2- 
benzenediol (cannabidiol) 


2-(3,5-difluorophenyl)-3-(4- 

(methylsulTonyl)pnenyij-z- 

cvcIopenten-1-one 


3-amyl-1 -hydroxy-6,6,9-trimethyl-6H- 
riihpnznfb dlnwan (cannabinol) 


2-(3,5-difluorophenyl)-3-{4- 

rmpfh\/lsLilfonvl^Dhenvn-2- 

cvdopenten-1-one 


dexanabinol 


2-(3,5-difluorophenyl)-3-(4- 
(methylsulfonyl)phenyl)-2- 
cyclopenten-l -one 


aptiganel 


2-(3,5-difluorophenyl>-3-(4- 
(methylsulfonyl)phenyI)-2- 
cyclopenten-1 -one 


besonprodil 
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Cvclooxvaenase-2 Selective 
Inhibitor 


Cannabinoid aaent 


2-{3,5-difIuorophenyl)-3-(4- 
fmethvlsulfonvl^Dhenvl V2- 
cyclopenten-1-one 


2-methyl-6-(phenylethynyl)-pyridlne 
(MPEP) 


2-(3,5-dlfluorophenyl)-3-(4- 
rmethvlsulfonvltohenvlV2- 

1 1 1 IwU 1 y IwUliwi t V> f •'1 1 wi 1 V 1 f ^ 

cyclopenten-1-one 


5-(4-chlorophenyl)-1-(2,4-dichlorophenyl)- 
4-methvl-N-1 -Dioeridinvl-I H-Dvrazole-3- 
caroxamlde (SR 141716A) 


N-r9-/r\/Hohpwloy\/V4-nitronhpnvn 

methanesulfonamide 


1 4-dif:hIoroDhen\/l V5-r4-iorinnhpn\/l^-4- 

methyl-N-1-piperidinyl-1H-pyrazole-3- 
carboxamide (AM 251) 


KI-F^^cx/r^lnho winy \/^-A*n it rnn h An 

methanesulfonamide 


1 ^-Hif^hlomnhpnx/IV^^^^inHnnhpnvlY^- 
1 ■^t.j*t*^iv*i iivi ici ly i^w~^*r"muijpi icsi lyi jr* 

methyI-N-4-morpholinyl-1 H-pyrazoIe-3- 

carhnyamidp ^AM 281^ 


N-[2-(cyclohexyloxy>4- 
nitronhpnvlTmpthanesijIfnnarnide 


dronabinol 


N-[2-(cyclohexyloxy)-4-nitrDphenyll 
mpthanesulfonamide 


2-[3-methyl-6-(1 -methylethenyl)-2- 
cvclohexen-1 -vll-5-Dentvl-r 1 R-transVI 3- 

\/y wiwi iwy\wi 1 J y*\ ^ ii>y 1 I 1 1 X u ai lo i i yw 

benzenediol (cannabidiol) 


N-r2-fcvclohexvloxvV4-nitroDhenvll 
methanesulfonamide 


3-amvl-1-hvdroxv-6 6 9-trimethvl-6H- 
dibenzo[b,d]pyran (cannabinol) 


N-r2-f c vcloh exvl oxv V4-n itro D h e n vlT 
methanesulfonamide 


dexanabinol 


N-[2-(cyclohexyloxy>4-nitrophenyll 
mpthanesLilfonamide 


aptiganel 


N-[2-(cyclohexyloxy>4-n't'^phenyl] 
methanesulfonamide 


besonprodil 


N-[2-(cyclohexyloxy)-4-nitrophenyl] 

1 1 IC?U ICll lOOUIIUI ICIi 1 lIvJw 


2-methyl-6-(phenylethynyl)-pyridine 


N-[2-(cyclohexyloxy>4-nltrophenyl] 
methanesulfonamide 


6-(4-chlorophenyl)-1-(2,4-dlchlorophenyl)- 
4-methyl-N-1 -piperidinyl-1 H-pyrazoIe-3- 
caroxamide (SR 141716A) 


^^^Wit^vjiiiuwi iwi lyi y '"^o 1 lyui UAy 

3-methylbutoxy)-5-[4- 

(methylsuIfonyl)phenyl]-3(2H)- 

pyridazinone 


1-/2 4-fJiphloronhpnvlV^-M-inrinnhpn\/IV.4— 

methyl-N-1 -piperidinyl-1 H-pyrazole-3- 

carboxamide (AM 251) 


2- f3 4-difIuoroDhenvlV4-r3-hvdroxv- 

3- methylbutoxy)-5-[4- 
(methyIsulfonyl)phenyr|-3{2H)- 
pyridazinone 


1 "(2 4-dichloroDhenvl V5-W-iodoDhenvlV-4- 
methyl-N-4-morpholinyl-1 H-pyrazole-3- 
cariDoxamide (AM 281) 


2- {3,4'<lifluorophenyl)-4-(3-hydroxy- 

3- methylbutoxy)-5-[4- 
(methylsuIfonyl)phenyri-3{2H)- 
pyridazinone 


dronabinol 


2- (3,4-difluorophenyi>4-(3-hydroxy- 

3- methylbutoxy)-5-[4- 
(methylsulfonyl)phenyO-3{2H)- 
pyridazinone 


2-I3-methyl-6-(1 -methylethenyl>-2- 
cyclohexen-1-yl]-5-pentyl-(1 R-trans)-1 ,3- 
benzenediol (cannabidiol) 
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Cyclooxygenase-2 Selective 
Inhibitor 


Cannabinoid agent 


2- (3,4-aifluoropnenyl)-4-(o-nyuroxy- 

3- methylbutoxy)-5"[4- 
(methylsulfonyl)phenyl]-3(2H)- 
pyridazinone 


dibenzo[b,d]pyran (cannabinol) 


2- (3,4-difluorophenyl)-4-(3-hydroxy- 

3- methylbutoxy)-5-[4- 
(methylsulfonyl)phenyl]-3(2H)- 
pyridazinone 


^ Avon's nmni 

□exanaDinoi 


2- (3,4-difluorophenyl)-4-(3-hydroxy- 

3- methylbutoxy)-5-[4- 
(methylsutfonyl)phenyl]-3(2H)- 
pyridazinone 


aptiganei 


2- (3,4-difluorophenyl)-4-(3-hydroxy- 

3- methylbutoxy)-5-[4- 
(methylsutfonyI)phenyl]-3(2H)- 
pyridazinone 


Desonproaii 


2- (3,4-difluorophenyl)-4-(3-hydroxy- 

3- methylbutoxy)-5-[4- 
(methylsulfonyl)phenyl]-3(2H)- 
pyridazinone 


^-rneuiyi-D-^pnenyi exnyny i/-py iiui 1 ic 
(IVIPEP) 


2- (3,4-difluorophenyl>4-{3-hydroxy- 

3- methylbutoxy)-5-I4- 

g .» 1 \£ .l\_L-^«.«J1 0/OI_I\ 

(methylsulfonyl)phenyri-3(2H)- 
pyridazinone 


5-(4"Chlorophenyl)-1-(2,4-dichlorophenyl)- 
4-metliyl-N-1 -piperidinyl-1 H-pyrazole-3- 
carDxarnius \or\ ih" i / \\jt\) 


2-[(2,4-dichloro-6-methylphenyl) 
amino]-5-ethyl-benzeneacetic acid 


1 -^/,4-aicnioropnenyi j-o-^^iuuupi lei lyi/^- 
methyl-N-1 -piperidinyl-1 H-pyrazole-3- 
carboxamide (AM 251) 


2-[(2,4-dichloro-6-methylprienyl) 
amino]-5-etliyl-]3enzeneacetic acid 


1 -^/,4-uicnioropnenyi j-o-^^-iuuopi itJi lyi^**- 
metliyl-N-4-morpholinyl-1H-pyrazole-3- 
canjoxamiae (mivi /lo \ ) 


2-[(2,4-dichioro-6-methylphenyl) 
amino]-5-ethyl-benzeneacetic acid 


dronabinol 


2-[(2,4-dichloro-6-methylphenyl) 
amino]-5-etliyi-benzeneacetic acid 


2-[3-methyl-6-{1 -methyiethenyl)-2- 

/*\/Hrfchovon«'1 -x/ll-'^-npntv/Ur 1 R-tran«»V1 3- 
CyCIOnoAci I- i-yiJ"U-|Jci iLyi"^ 1 r\ uaiio^ i |*j 

benzenediol (cannabidiol) 


2-[(2 ,4-a icnloro-b-meinyi pn enyi ; 
amino]-5-ethvl-benzeneacetic acid 


'^-amvl-1-hvrimxv-6 6 9-trimethvl-6H- 
dibenzo[b.dlDyran (cannabinol) 


z-[(^,4-uicnioro-o-iTieinyipnenyi; 
amino]-5-ethyl-benzeneacetic acid 


ripyr^nflbinol 


2-[(2,4-diGiiioro-6-metliylplienyi) 
»mino1-5-ethvi-benzeneacetic acid 


aptiganei 


2«[(2,4-dichlorD-6-methylphenyl) 
amino]-5-etliyl-benzeneacetic acid 


besonprodil 


2-[(2,4-dichloro-6-metliylphenyl) 
amino]-5-ethyl-benzeneacetic acid 


2-methyl-6-(phenylethynyl)-pyridlne 
(MPEP) 


2.[(2,4-dichloro-6-metliylplienyl) 
arnino]-5-etliyl-benzeneacetic acid 


5-(4-chlorophenyI)-1 -(2 ,4-dichlorophen^)- 
4-methyl-N-1 -piperidinyl-1 H-pyrazole-3- 
caroxamide(SR141716A) 
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Cyclooxygenase-2 Selective 
Inhibitor 


Cannablnoid aaent 


(3Z)-3-[(4-chlorophenyl)[4- 

(methylsulfonyl)phenyl]methylene]cli 

hydro-2(3H)-furanone 


1-(2,4-dichlorophenyl)"5-(4-iodophenyl>-4- 
methvl"N-1-DiDeridlnvl-1 H-Dvrazole-3- 
carboxamide (AM 251) 


(3Z)-3-[(4-chlorophenyl)[4- 

( methvlsijIfonvDDhenvnmethvleneldi 

hydro-2(3HHuranone 


1-(2,4-dichlorophenyl)-5-(4-iodophenyl)-4- 
niGthvl-N-4-moroholinvI-1 H-Dvrazole-3- 
carboxamide (AM 281) 


(3Z)-3-[(4-chlorophenyl)[4- 

( methvlsulfonvl^Dhen vllmethvleneldi 

hydro-2(3H)-furanone 


dronabinol 


(3Z)-3-[(4-chlorophenyl)[4- 

( methvlsLilfonvnDhenvrinfiethvleneldi 

hydro-2(3HHuranone 


2-[3-methyl-6-(1-methylethenyl)-2- 
cvclohexen-1-vn-5-Dentvl-f1R-transV1 3- 
benzenedio! (cannabidiol) 


(3Z)-3-[(4-chlorophenyl)[4- 
fmethvlsulfonvDDhenvllmethvleneldi 

111 1^^ «l 1 T 1 Wt 1 1 %^l 1 y 1 Mr^ ' 1 ^^1 1 y 11 i 1 IX^ M I y i^^i iwvi 

hydro-2(3H)-furanone 


3-amyl-1-hydroxy-6,6,9-trimethyl-6H- 
dibenzoFb.dlDvran fcannabino!^ 

wlk^^^l h# 9^*^3,1^ J * VII I I WWII 1 1 (Wll^li l\^l M 


(3Z)-3.[(4.chlorophenyl)[4- 

( methvlsulfonvnDhenvnmethvleneldi 

hydro-2(3HHuranone 


dexanabinol 


(3Z)-3-[(4-chlorophenyl)[4- 

( methvlsuifonvnDhenvnmetlivieneldi 

hydro-2(3H)-furanone 


aptiganel 


(3Z)-3-.[(4-chlorophenyl)[4- 

f m eth vlsulf on vl )Dh envllmethvleneldi 

hyclro-2(3H)-furanone 


besonprodil 


(3Z)-3-[(4-chlorophenyl)[4- 

fmethvlsulfonvnDhenvIlmsthvIeneldi 

hydro-2(3H)-furanone 


2-metliyi-6-(phenylethynyl)-pyridine 
(MPEP) 


(3Z)-3-[(4-chlorophenyl)[4- 

( m 6th vl su If on vl tohen vH meth vl eneld i 

hydrt>2(3HHuranone 


5-(4-clilorophenyl)-1-(2,4-dichlorophenyl)- 
4-m6th\/l-N-1 -ninRridinvl-l H-nvm7nlp-»3- 
caroxamlde (SR 141716A) 


fSV6.8-dichloro-2-ftrifluoromethvlV 
2H-1-benzopyran-3-carboxylic acid 


1 -^2 4-dichloroDhenvl V5-^4-iodoDhenvIV4- 
methyl-N-1-piperidiny!-1 H-pyrazole-3- 
carboxamide (AM 251) 


(S)-6,8-dichloro2-(trifIuoromethyl)- 
2H-1-b8nzopyran-3-carboxylic acid 


1-(2,4-diciilorophenyl)-5-(4-iodophenyl)-4- 
methyl-N-4-morpholinyM H-pyrazole-3- 
carboxamide (AM 281) 


(S)-6,8-dichloro-2-(tiifluoromethyl)- 
2H-1-benzopyran-3-carboxylic acid 


dronabinol 


(S)-6,8-dicliloro-2-{trifluoronnethyl>- 
2H-1-benzopyran-3-carboxylic acid 


2-[3-methyl-6-(1-methylethenyl)-2- 
cyclohexen-1 -yl]-5-pentyl-(1 R-trans)-1 ,3- 
benzenediol (cannabidiol) 


(S)-6,8-<lichloro-2-(trifluoromethyl)- 
2H-1"benzopyran-3-carboxylic acid 


3-amyI-1 -hydroxy-6,6,9-trimethyl-6H- 
dibenzo|b,d]pyran (cannabinol) 


(S)-6,8-dichloro-2-(trifluoromethyl)- 
2H-1-benzopyran-3-carboxylic acid 


dexanabinol 


(S)-6,8-dichloro-2-(trifluoromethyl)- 
2H-1-benzopvran-3-carboxyHc acid 


aptiganel 
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Cyciooxygenase-2 Selective 

InhlKlfnr 


Cannabinoid agent 


(S)-6,8-dichloro-2-(trifIuoromethyl)- 
2H-1-benzopvran-3-carboxvlic acid 


besonprodil 


(o }-D,o-a icnioro-^-^irffiuoroiTiein 
2H-1-benzopvran-3-carboxylic acid 


9.mpfh\/l-R-^nh^n\/lethvn\/IVDvridin6 
(MPEP) 


{S)-6,8-dichloro-2-(tiifluoromethyl)- 
2n-1-Denzopyran-o-carDOxyiic acia 


5-(4-chlorophenyl)-1-(2,4-dichlorophenyl)- 

A-m&fh\/LNI-i -nin«arirlin\/t-1 H-nvra7olfi-3- 


lumiracoxib 


1-(2,4-dichlorophenyl)-5-(4-iodophenyl)-4- 
methyl-N-1 -piperidinyl- 1 H-pyrazole-3- 

r'?j!+inYflnnirfp fAM 2511 


lumiracoxib 


1-(2,4-dichlorophenyl)-5-(4-iodophenyl>4- 

mofh\/LM.A-mnmhnlin\/l-1 H-nvrsizoIe-S- 

IIIOU lyi 1 » " II iwi |Ji iwiii lyi 11 1 pyioz-wi^ 


_ — — 

lumiracoxib 


UIUI icaUiiiui 


lumiracoxib 


cyclohexen-1-yll-5-pentyl-(1 R-trans)-1 ,3- 
benzenediol fcannabidiol) 


lumiracoxib 


3-amyl-1 -hydroxy-6,6,9-trimethyl-6H- 
dibenzo[b,d]pyran (cannabinol) 


hiinirr^coxib 


dexanabinol 


lumiracoxib 


aptiganel 


lumiracoxib 


besonprodil 


lumiracoxib 


2-methyl-6-{phenylethynyl)-pyridine 
(MPEP) 


Jumiracoxib 


5-(4-chIorophenyl)-1-(2,4-dichIorophenyl)- 
4-methyl-N-1 -piperidinyl-l H-pyrazole-3- 
caroxamide (SR 141716A) 



DIAGNOSIS OF A VASO-OCCLUSION 

[0450] One aspect of the invention encompasses diagnosing a subject In 
need of treatment or prevention for a vaso-occlusive event. A number of suitable 
methods for diagnosing a vaso-occlusion may be used in the practice of the 
invention, in one such method, ultrasound may be employed. This method 
examines the blood flow in the major arteries and veins in the arms and legs with the 
use of ultrasound (high-frequency sound waves). In one embodiment, the test may 
combine Doppler® ultrasonography, which uses audio measurements to "hear" and 
measure the blood flow and duplex ultrasonography, which provides a visual image. 
In an alternative embodiment, the test may utilize multifrequency ultrasound or 
multifrequency transcranial Doppler® (MTCD) ultrasound. 

ro45i] Another method that may be employed encompasses injection of 
the subject with a compound that can be Imaged. In one alternative of this 
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embodiment a small amount of radioactive material is injected into the subject and 
then standard techniques that rely on monitoring blood flow to detect a blockage, 
such as magnetic resonance direct thrombus imaging (MRDTI), may be utilized to 
image the vaso-occlusion. In an alternative embodiment, ThromboView® 
(commercially available from Agenix Limited) uses a clot-binding monoclonal 
antibody attached to a radiolabel. In addition to the methods identified herein, a 
number of other suitable methods loiown in the art for diagnosis of vaso-occlusive 
events may be utilized. 

INDICATIONS TO BE TREATED 

[0452] Generally speaking, the composition comprising a therapeutically 
effective amount of a (^clooxygenase-2 selective inhibitor and a therapeutically 
effective amount of a cannabinoid agent may be employed to treat a number of 
conditions resulting from a reduction In blood flow to the central nervous system. 

[0453] In some aspects, the invention provides a method to treat a central 
nervous system cell to prevent damage in response to a decrease in blood flow to the 
cell. Typically tiie severity of damage that may be prevented will depend in large part 
on the degree of reduction in blood flow to the cell and the duration of the reduction. 
By way of example, the nomnal amount of perfusion to. brain gray matter in humans is 
about 60 to 70 mL/100 g of brain tissue/min. Death of central nervous system cells 
typically occurs when the flow of blood falls below approximately 8-10 mL/100 g of 
brain tissue/min, while at slightiy higher levels (i.e. 20-35 mL/100 g of brain 
tissue/min) the tissue remains alive but not able to function. In one embodiment, 
apoptotic or necrotic cell death may be prevented. In still a further embodiment, 
ischemic-mediated damage, such as cytoxic edema or central nervous system tissue 
anoxemia, may be prevented. In each embodiment, the central nervous system cell 
may be a spinal cell or a brain cell. 

[0454] Another aspect encompasses administrating the composition to a 
subject to treat a central nervous system ischemic condition. Any central nervous 
system ischemic condition may be ti-eated by the composition of the Invention. In 
one embodiment, the ischemic condition is a stroke that results in any type of 
ischemic central nervous system damage, such as apoptotic or necrotic cell death, 
cytoxic edema or central nervous system tissue anoxemia. The stroke may impact 
any area of the brain or be caused by any etiology commonly known to result in the 
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occurrence of a stroke. In one alternative of this embodinnent, the stroke is a brain 
stem stroke. Generally speaking, brain stem strokes strike the brain stem, which 
control involuntary life-support functions such as breathing, blood pressure, and 
heartbeat. In another alternative of this embodiment, the stroke is a cerebellar 
stroke. Typically, cerebellar strokes impact the cerebellum area of the brain, which 
controls balance and coordination. In still another embodiment, the stroke is an 
embolic stroke. In general temis, embolic strokes may Impact any region of the brain 
and typically result from the blockage of an artery by a vaso-occlusion. in yet another 
altemative, the stroke may be a hemonhagic stroke. Like embolic strokes, 
hemonliagic stroke may impact any region of the brain, and typically result from a 
ruptured blood vessel characterized by a hemon-hage (bleeding) within or 
surrounding the brain. In a further embodiment, the stroke is a thrombotic stroke. 
Typically, thrombotic strokes result from tiie blockage of a blood vessel by 
accumulated deposits. 

[0455] In anottier embodiment, tiie Ischemic condition may result from a 
disorder ttiat occurs in a part of tiie subject's body outside of ttie central nervous 
system, but yet still causes a reduction in blood flow to ttie central nervous system. 
These disorders may include, but are not limited to a peripheral vascular disorder, a 
venous thrombosis, a pulmonary embolus, a myocardial infarction, a transient 
ischemic attack, unstable angina, or sickle cell anemia. Moreover, the central 
nervous system ischemic condition may occur as result of tiie subject undergoing a 
surgical procedure. By way of example, the subject may be undergoing heart 
surgery, lung surgery, spinal surgery, brain surgery, vascular surgery, abdominal 
surgery, or organ transplantation surgery. The organ transplantation surgery may 
Include heart, lung, pancreas or liver transplantation surgery. Moreover, the central 
nervous system ischemic condition may occur as a result of a trauma or injury to a 
part of the subject's body outside tfie central nervous system. By way of example tiie 
trauma or Injury may cause a degree of bleeding that significantly reduces the total 
volume of blood in tiie subjects body. Because of tills reduced total volume, tiie 
amount of bkx)d flow to the cental nervous system is concomitantiy reduced. By 
way of further example, the tirauma or injury may also result In the fomiation of a 
vasoK)Cclusion tiiat restricts blood flow to the central nervous system. 

[0456] Of course it is contemplated ttiat tiie composition may be employed 
to treat any central nervous system ischemic condition inrespective of tiie cause of 
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the condition. In one embodiment, the ischemic condition results from a vaso- 
occlusion. The vaso-ocdusion may be any type of occlusion, but is typically a 
cerebral thrombosis or a cerebral embolism. In a further embodiment, the ischemic 
condition may result from a hemorrhage. The hemorrhage may be any type of 
hemonliage, but is generally a cerebral hemonhage or a subararachnoid 
hemorrhage. In still another embodiment, the ischemic condition may result from the 
nan^owing of a vessel. Generally speaking, the vessel may nan-ow as a result of a 
vaMconstriction such as occurs during vasospasms, or due to arteriosclerosis. In yet 
another embodiment, the ischemic condition results from an injury to the brain or 
spinal cord. 

[04571 In yet another aspect, the composition is administered to reduce 
Infarct size of the ischemic core following a central nervous system ischemic 
condition. Moreover, the composition may also be beneficially administered to 
reduce the size of the ischemic penumbra or transitional zone following a central 
nervous system ischemic condition 

[0458] In addition to a (^clooxygenase-2 selective inhibitor and a 
cannabinoid agent, the composition of the invention may also Include any agent that 
ameliorates the effect of a reduction in blood flow to the central nervous system. In 
one embodiment, the agent is an anticoagulant including thrombin inhibitors such as 
heparin and Factor Xa inhibitors such as warafin. In another embodiment, the agent 
is a thrombolytic agent including tissue plasminogen activator, urokinase, 
desmoteplase (vampire bat plasminogen activator). In an additional embodiment, the 
agent is an anti-platelet inhibitor such as a GP llb/llla inhibitor. Additional agents 
include but are not limited to, HMG-CoA synthase inhibitors; squalene epoxidase 
inhibitors; squalene synthetase inhibitors (also knovm as squalene synthase 
inhibitors), acyl-coenzyme A: cholesterol acyltransferase (ACAT) inhibitors; probucol; 
niacin; fibrates such as clofibrate, fenofibrate, and gemfibrizol; cholesterol absorption 
inhibitors; bile add sequestrants; LDL (low density lipoprotein) receptor inducers; 
vitamin Be (also known as pyridoxine) and the phamiaceutically acceptable salts 
thereof such as the HCI salt; vitamin B12 (also known as cyanocobalamin); 
adrenergic receptor blockers; folic acid or a phannaceutically acceptable salt or ester 
tiiereof such as the sodium salt and the methylglucamine salt; and anti-oxidant 
vitamins such as vitamin C and E and beta carotene. 
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[0459] In a further aspect, the composition may be employed to reverse or 
lessen central nervous system cell damage following a traumatic brain or spinal cord 
injury. Traumatic brain or spinal cord injury may result from a wide variety of causes 
including, for example, blows to the head or back from objects; penetrating injuries 
from missiles, bullets, and shrapnel; falls; skull fractures with resulting penetration by 
bone pieces; and sudden acceleration or deceleration injuries. The composition of 
the invention may be beneficially utilized to treat the traumatic injury in-espective of its 
cause. 

104601 The composition may also beneficially be employed to Increase 
recovery of neural cell function following brain or spinal cord injury. Generally . 
speaking, when neurons are lost due to disease or trauma, tiiey are not replaced. 
Ffeither, the remaining neurons must adapt to whatever loss occurred by altering their 
function or functional relationship relative to other neurons. Following injury, neural 
tissue begins to produce trophic repair factors, such as nerve growth factor and 
neuron cell adhesion molecules, which retard furtiier degeneration and promote 
synaptic maintenance and tiie development of new synaptic connections. But, as the 
lost cells are not replaced, existing cells must take over some of tiie functions of the 
missing cells, i.e., they must "leam" to do sometiiing new. In part, recovery of 
function from brain traumatic damage involves plastic changes that occur in brain 
structures other tiian tiiose damaged. Indeed, in many cases, recovery from brain 
damage represents the taking over by healthy brain regions of tiie functions of tiie 
damaged area. Thus the composition of the present invention may be administered 
to facilitate learning of new functions by uninjured brain areas to compensate for the 
loss of function by other regions. 

EXAMPLES 

[04611 A combination therapy of a COX-2 selective inhibitor and a 
cannabinoid agent for tiie treatment or prevention of a vaso-occlusive event or a 
related disorder in a subject can be evaluated as described in tiie following tests 
detailed below. 

[04621 A particular combination tiierapy comprising a cannabinoid agent 
and a COX-2 inhibitor can be evaluated in comparison to a control treatment such as 
a placebo treatment, administration of a COX-2 Inhibitor only or administration of a 
cannabinoid agent only. By way of example, a combination therapy may contain any 
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of the cannablnoid agents and any of the COX-2 Inhibitors detailed In the present 
invention. Including the combinations set forth In Tables 4a, 4b, or 4c. The dosages 
of a cannablnoid agent and a COX-2 inhibitor In a particular therapeutic combination 
may be readily detemiined by a skilled artisan conducting the study. The length of 
the study treatment will vary on a particular study and can also be determined by one 
of ordinary skill in the art By way of example, the combination therapy may be 
administered for 4 weeks. The cannablnoid agent and COX-2 inhibitor can be 
administered by any route as described herein, but are preferably administered orally 
for human subjects. 

EXAMPLE 1 - EVALUATION OF COX-1 AND COX-2 ACTIVITY IN VITRO 

[0463] The COX-2 inhibitors suitable for use In this Invention exhibit 
selective Inhibition of COX-2 over COX-1 when tested in vitro according to the 
following activity assays. 

PREPARATION OF RECOMBINANT COX BACULOVIRUSES 

[0464] Recombinant COX-1 and COX-2 are prepared as described by 
Gierse et al, [J. Biochem., 305, 479-84 (1995)]. A 2.0 kb fragment containing the 
coding region of either human or murine COX-1 or human or murine COX-2 is cloned 
into a BamHI site of the baculovlrus transfer vector pVL1393 (Invitrogen) to generate 
the baculovirus transfer vectors for COX-1 and COX-2 in a manner similar to the 
method of D.R. O'Reilly et al (Baculovlrus Expresslor) Vectors: A Laboratory Manual 
(1992)). Recombinant baculoviruses are isolated by transfecting 4 pg of baculovirus 
transfer vector DNA into SF9 insect cells (2x10^) along with 200 ng of linearized 
baculovirus plasmid DNA by the calcium phosphate method. See M.D. Summers 
and G.E. Smith, A Manual of Methods for Baculovirus Vectors and Insect Cell Culture 
Procedures, Texas Agric. Exp. Station Bull. 1555 (1987). Recombinant viaises are 
purified by three rounds of plaque purification and high titer (10^-10® pfu/mL) stocks 
of vims are prepared. For large scale production, SF9 insect ceils are Infected in 10 
liter fennentors (0.5 x 106/mL) with the recombinant baculovlrus stock such that the 
multlplidty of infection Is 0.1 . After 72 hours the cells are centrifuged and the cell 
pellet is homogenized in Tris/Sucrose (50 mM: 25%, pH 8.0) containing 1% 3.[(3- 
cholamidopropyl)-dimethylammonlol-1-propanesulfonate (CHAPS). The homogenate 
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is centrifuged at 10,000xG for 30 minutes, and the resultant supernatant is stored at - 
80 ^'C before being assayed for COX activity. 

ASSAY FOR COX-1 AND COX-2 ACTIVITY 

[0465] COX activity is assayed as PGE2 fomned/pg protein/time using an 
ELISA to detect tlie prostaglandin released. CHAPS-soiubilized insect cell 
membranes containing the appropriate COX enzyme are incubated in a potassium 
phosphate buffer (50 mM, pH 8.0) containing epinephrine, phenol, and heme with the 
addition of arachidonic acid (10 pM). Compounds are pre-incubated with the enzyme 
for 10-20 minutes prior to the addition of arachidonic acid. Any reaction between the 
arachidonic acid and the enzyme is stopped after ten minutes at ST^C by transferring 
40 pi of reaction mix into 160 pi ELISA buffer and 25 pM indomethacin. The PGE2 
fomned is measured by standard ELISA technology (Cayman Chemical). 

FAST ASSAY FOR COX-1 AND COX-2 ACTIVITY 

[0466] COX activity is assayed as PGE2 fomned/pg proteinAime using an 
ELISA to detect the prostaglandin released. CHAPS-solubilized insect cell 
membranes containing the appropriate COX enzyme are incubated in a potassium 
phosphate buffer (0.05 M Potassium phosphate, pH 7.5, 2 pM phenol, 1 pM heme. 
300 pM epinephrine) with the addition of 20 pi of 100 pM arachidonic acid (10 pM). 
Compounds are pre-incubated with the enzyme for 1 0 minutes at 25^C prior to the 
addition of arachidonic acid. Any reaction between the arachidonic acid and the 
enzyme is stopped after two minutes at 37^C by transfemng 40 pi of reaction mix 
into 160 pi ELISA buffer and 25 pM indomethacin. Indomethacin, a non-selective 
C0X-2/C0X-1 inhibitor, may be utilized as a positive control. The PGE2 fomied is 
typically measured by standard ELISA technology utilizing a PGE2 specific antibody, 
available from a number of commerdal sources. 

[0467] Each compound to be tested may be individually dissolved in 2 ml of 
dimethyl sulfoxide (DMSO) for bioassay testing to determine the COX-1 and COX-2 
inhibitory effects of each particular compound. Potency is typically expressed by the 
IC50 value expressed as g compound/ml solvent resulting in a 50% inhibition of PGE2 
production. Selective inhibition of COX-2 may be detemiined by the IC50 ratio of 
C0X-1/C0X-2. 



wo 2004/105699 



PCT/US2004/016496 



146 

[0468] By way of example, a primary screen may be perfomied in onder to 
detemnine particular compounds tliat inhibit COX-2 at a concentration of 10 ug/ml. 
The compound may then be subjected to a confimnation assay to determine the 
extent of COX-2 inhibition at three different concentrations (e.g., 10 ug/ml, 3.3 ug/ml 
and 1 .1 ug/ml). After this screen, compounds can then be tested for their ability to 
inhibit COX-1 at a concentration of 10 ug/ml. With this assay, the percentage of COX 
inhibition compared to control can be detemnined, with a higher percentage indicating 
a greater degree of COX inhibition. In addition, the IC50 value for COX-1 and COX-2 
can also be detemiined for the tested compound. The selectivity for each compound 
may then be detemiined by the IC50 ratio of C0X-1/C0X-2, as set-forth above. 

EXAMPLE 2 - METHODS FOR MEASURING PLATELET AGGREGATION AND 
PLATELET ACTIVATION MARKERS 

[0469] The following studies can be performed in human subjects or 
laboratory animal models, such as mice. Prior to the initiation of a clinical study 
involving human subjects, the study should be approved by the appropriate Human 
Subjects Committee and subjects should be Infomned about the study and give 
written consent prior to participation. 

[0470] Platelet activation can be determined by a number of tests available 
in the art Several such tests are described below. In order to detennine the 
effectiveness of the treatment, the state of platelet activation is evaluated at several 
time points during the study, such as before administering the combination treatment 
and once a week during treatment The exemplary procedures for blood sampling 
and the analyses that can be used to monitor platelet aggregation are listed below. 

PLATELET AGGREGATION STUDY 

[0471] Blood samples are collected from an antecubital vein via a 19-gauge 
needle into two plastic tubes. Each sample of free flowing blood is collected through 
a fresh venipuncture site distal to any intravenous catheters using a needle and 
Vacutainer hood into 7 cc vacutainer tubes (one with CTAD (dipyridamole), and the 
other with 3.8% trisodium citrate). If blood is collected simultaneously for any other 
studies, it is preferable that the platelet sample be obtained second or third, but not 
first If only the platelet sample is collected, the initial 2-3 cc of blood is discharged 
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and then the vacutainer tube is filled. The venipuncture is adequate if the tube fills 
within 15 seconds. All collections are perfomried by trained personnel. 

[0472] After the blood samples for each subject have been collected into 
two Vacutainer tubes, they are immediately, but gently, inverted 3 to 5 times to 
ensure complete mixing of the anticoagulant. Tubes are not shaken. The Vacutainer 
tubes are filled to capacity, since excess anticoagulant can alter platelet function. 
Attention is paid to minimizing turbulence whenever possible. Small steps, such as 
slanting the needle in the Vacutainer to have the blood run down the side of tube 
instead of shooting all the way to the bottom, can result in significant improvement 
These tubes are kept at room temperature and transferred directly to the laboratory 
personnel responsibfe for preparing the samples. The Vacutainer tubes are not 
chilled at any time. 

[0473] Trlsodlum citrate (3.8%) and whole blood is immediately mixed in a 
1:9 ratk), and then centrifuged at 1200 g for 2.5 minutes, to obtain platelet-rich 
plasma (PRP), which is kept at room temperature for use within 1 hour for platelet 
aggregation studies. Platelet count is determined in each PRP sample with a Coulter 
Counter ZM (Coulter Co., Hialeah, Fla.). Platelet numbers are adjusted to 3.50x10 ' 
/ml for aggregation with homologous platelet-poor plasma. PRP and whole blood 
aggregation tests are perfomned simultaneously. Whole blood is diluted 1:1 with the 
0.5 ml PBS, and then swirled gently to mix. The cuvette with the sBning bar is placed 
in the incubation well and allowed to wami to 37°C for 5 minutes. Then the samples 
are transfenred to the assay well. An electrode is placed in the sample cuvette. 
Platelet aggregation is stimulated with 5 \iM ADP, 1 ^ig/ml collagen, and 0.75 mM 
arachWonic acid. All agoniste are obtained, e.g., from Chronolog Corporation 
(Hawertown, Pa.). Platelet aggregation studies are perfonned using a Chrono-Log 
Whole Blood Lumi-Aggregometer (model 560-Ca). Platelet aggregability is 
expressed as the percentage of light transmlttence change from baseline using 
platelet-poor plasma as a reference at the end of recording time for plasma samples, 
or as a change in electrical Impedance for whole blood samples. Aggregation curves 
are recorded for 4 minutes and analyzed according to internationally established 
standards using Aggrolink® software. 

[0474] Aggregation curves of subjects receiving a combination therapy 
containing a cannabinoid agent and a COX-2 inhibitor can then be compared to the 
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aggregation curves of subjects receiving a control treatment in order to detemiine the 
efficacy of said combination therapy. 

WASHED PLATELETS FLOW CYTOMETRY 

[0475] Venous blood (8 ml) is collected in a plastic tube containing 2 ml of 
acid-citrate-dextrose (ACD) (7.3 g citric acid. 22.0 g sodium citrate x 2H2O and 24.5 
glucose in 1000 ml distilled water) and mixed well. The blood-ACD mixture is 
centrifuged at 1000 r.p.m. for 10 minutes at room temperature. The upper 2/3 of the 
platelet-rich plasma (PRP) is then collected and adjusted to pH=6.5 by adding ACD. 
The PRP is then centrifuged at 3000 r.p.m. for 10 minutes. The supernatant is 
removed and the platelet pellet is gently resuspended in 4 cc of the washing buffer 
(10 mM Tris/HCI, 0.15 M NaCI, 20 mM EDTA, pH=7.4). Platelets are washed in the 
washing buffer, and in TBS (10 mM Tris. 0.15 IVl NaCI, pH=7.4). All cells are then 
divided Into the appropriate number of tubes. By way of example, if 9 different 
surface maricers are evaluated, as described herein, then the cells should be divided 
Into ten tubes, such, that nine tubes containing washed platelets are incubated with 5 
fluorescein isothiocyanate (FITC)-conjugated antibodies in the dark at +4*»C for 30 
minutes, and one tube remains unstained and serves as a negative control. Surface 
antigen expression is measured with monoclonal murine anti-human antibodies, such 
as CD9 (p24); CD41a (llb/llla, allbb3); CD42b (lb); CD61(llla) (DAKO Corporation, 
Carpinteria, Calif.); CD49b (VLA-2, or a2b1); CD62p (P-selectin); CD31 (PECAM-1); 
CD 41b (lib); and CD51/CD61 (vitronectin receptor, avb3) (Phari\/Iingen, San Diego 
Calif.), as the expression of these antigens on the cells is associated with platelet 
activation. After incubation, the cells are washed with TBS and resuspended in 0.25 
ml of 1% parafomialdehyde. Samples are stored in the refrigerator at +4°C, and 
analyzed on a Becton Dicldnson FACScan flow cytometer with laser output of 15 mw, 
excitation at 488 nm, and emission detection at 530+-30 nm. The data can be 
collected and stored in list mode, and then analyzed using CELLQuest® software. 
FACS procedures are described in detail in, e.g., Guribel, P. A. et al., JAmer Coll 
Cardiol 3i: 1466-1473 (1998); Serebmany, V. L etal. Am HeartJi36: 398-405 
(1998); GuriDel, P. A. et aL, Coron Artery Dis 9: 45M56 (1998) and Serebruany, V. L. 
et al., ArterioscI Thrvmb Vase Biol 19: 153-158 (1999). 

[04763 The antibody staining of platelets isolated from subjects receiving a 
combination therapy can then be compared to the staining of platelets isolated from 
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subjects receiving a control treatment in order to determine the effect of the 
combination therapy on platelets. 

WHOLE BLOOD FLOW CYTOMETRY 

[0477] Four CO of blood is collected in a tube, containing 2 cc of acid- 
citrate-dextrose (ACD. see previous example) and mixed well. The buffer, TBS (10 
mM Tris, 0.15 M NaCI, pH 7.4) and the following fluorescein isothiocyanate (FITC) 
conjugated monoclonal antibodies (PharMingen, San Diego, Calif., USA, and DAKO, 
Calif., USA) are removed from a refrigerator and allowed to wanm at room 
temperature (RT) prior to their use. The non-limiting examples of antibodies that can 
be used include CD41 (llb/llla), CD31 (PECAM-1), CD62p (P-seledin). and CD51/61 
(Vitronectin receptor). For each subject, six amber tubes (1 .25 ml) are one 
Eppendorf tube (1 .5 ml) are obtained and mariced appn^priately. 450 \i\ of TBS buffer 
is pipetted to the labeled Eppendorf tube. A patient's whole blood tube is inverted 
gently twice to mix, and 50 |iil of whole blood is pipetted to the appropriately labeled 
Eppendorf' tube. The Eppendort'tube is capped and the diluted whole blood is mixed 
by inverting the Eppendori' tube gently two times, followed by pipetting 50 pJ of diluted 
whole blood to each amber tube. 5 |il of appropriate antibody is pipetted to the 
bottom of the conresponding amber tube. The tubes are covered with aluminum foil 
and incubated at 4^C for 30 minutes. After incubation, 400 \i\ of 2% buffered 
parafomialdehyde is added. The amber tubes are closed with a lid tightly and stored 
in a refrigerator at 4^C until the flow cytometric analysis. The samples are analyzed 
on a Becton Diclcinson FACScan flow cytometer. These data are collected in list 
mode files and then analyzed. As mentioned in (B.). the antibody staining of platelets 
isolated from subjects receiving a combination therapy can then be compared to the 
staining of platelets isolated from subjects receiving a control treatment. 

ELISA 

[0478] Enzyme-linked immunosori3ent assays (ELISA) are used according 
to standard techniques and as described herein. Eicosanoid metabolites may be 
used to detemiine platelet aggregation. The metabolites are analyzed due to the fact 
that eicosanoids have a short half-life under physiological conditions. Thromboxane 
B2 (TXB2), the stable breakdown product of thromboxane A2 and 6keto-PGFi alpha, 
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the stable degradation product of prostacyclin may be tested. Thromboxane B2 is a 
stable hydrolysis product of TXA2 and is produced following platelet aggregation 
induced by a variety of agents, such as thrombin and collagen. 6keto-prostaglandin 
Fi alpha is a stable hydrolyzed product of unstable PGI2 (prostacyclin). Prostacyclin 
inhibits platelet aggregation and induces vasodilation. Thus, quantitation of 
prostacyclin production can be made by detennining the level of 6keto-PGFi. The 
metabolites may be measured in the platelet poor plasma (PPP), which is kept at- 
4''C. Also, plasma samples may also be extracted wth ethanol and then stored at - 
80° C before final prostaglandin detemfiination, using, e.g., TiterZymes® enzyme 
immunoassays according to standard techniques (PerSeptive Diagnostics, Inc., 
Cambridge, Mass., USA). ELISA kits for measuring TXBaand 6keto-PGFi are also 
commercially available. 

[0479] The amounts of TXB2 and 6keto-PGFi in plasma of subjects 
receiving a combination therapy and subjects receiving a control therapy can be 
compared to determine the efficacy of the combination treatment. 

CLOSURE TIME MEASURED WITH THE DADE BEHRING PLATELET FUNCTION 
ANALYZER, PFA-10G® 

[04801 PFA-100® can be used as an in vitro system for the detection of 
platelet dysfunction. It provides a quantitative measure of platelet function in 
anticoagulated whole blood. The system comprises a microprocessor-controlled 
instrument and a disposable test cartridge containing a biologically active membrane. 
The instrument aspirates a blood sample under constant vacuum from the sample 
resen^oir through a capillary and a microscopic aperture cut into the membrane. The 
membrane is coated with collagen and epinephrine or adenosine 5'-diphosphate. 
The presence of these biochemical stimuli, and the high shear rates generated under 
the standardized flow conditions, result in platelet attachment, activation, and 
aggregation, slowly building a stable platelet plug at the aperture. The time required 
to obtain full occlusion of the aperture is reported as the "closure time," which 
nonnally ranges from one to three minutes. 

[0481] The membrane in the PFA-100® test cart:ridge serves as a support 
matrix for the biological components and allows placement of the aperture. The 
membrane is a standard nitrocellulose filtration membrane with an average pore size 
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of 0.45 |im. The blood entry side of the membrane was coated with 2 p,g of fibrillar 
Type I equine tendon collagen and 10 jig of epinephrine bitartrate or 50 ng of 
adenosine 5'-diphosphate (ADP). These agents provide controlled stimulation to the 
platelets as the blood sample passes through the aperture. The collagen surface 
also served as a well-defined matrix for platelet deposition and attachment. 

1 04 8 2 1 The principle of the PFA-1 00® test is very similar to that described 
by Kratzer and Bom (Kratzer, et al., Haemostasis 1 5: 357-362 (1985)). The test 
utilizes whole blood samples collected in 3.8% of 3.2% sodium citrate anticoagulant. 
The blood sample is aspirated through the capillary into the cup where it comes in 
contact with the coated membrane, and then passes through the aperture. In 
response to the stimulation by collagen and epinephrine or ADP present in the 
coating, and the shear stresses at the aperture, platelets adhere and aggregate on 
the collagen surface starting at the area sun-ounding the aperture. During the course 
of the measurement, a stable platelet plug forms that ultimately occludes the 
aperture. The time required to obtain full occlusion of the aperture is defined as the 
"closure time" and is indicative of the platelet function in the sample. Accordingly, 
"closure times" can be compared between subjects receiving a combination therapy 
and the ones receiving a control therapy in order to evaluate the efficacy of the 
combination treatment. By way of example, a combination therapy may contain 2- 
arachidonylgiycerol and celecoxib, N-arachidonyl and valdecoxib, 5-(4-chlorophenyl)- 
1-(2,4-dichlorophenyl)-4-methyl-n-1-piperidinyl-1h-pyrazole-3-caroxamide (SR 
141716A) and rofecoxib, or [6-methoxy-2-(4-methoxyphenyl)benzo[b]furan-3-yll(4- 
cyanophenyl)methanone (LY 320135) and celecoxib. It should be noted that these 
are only several examples, and that any of the cannabinoid agents in combination 
with any of the Cox-2 inhibitors of the present invention may be tested as a 
combination therapy. The dosages of the cannabinoid agent and Cox-2 inhibitor in a 
particular therapeutic combination may be readily determined by a skilled artisan 
conducting the study. The length of the study treatment will vary on a particular study 
and can also be detemnined by one of ordinary skill in the art By way of example, 
the combination therapy may be administered for 12 weeks. The cannabinoid agent 
and Cox-2 inhibitor can be administered by any route as described herein, but are 
preferably administered orally or intravenously for human subjects. 
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EXAMPLE 3 - GLOBAL ISCHEMIA AND FOCAL ISCHEMIA STUDIES 

[0483] In the examples below, a combination therapy cx)ntains a 
cannablnoid agent and a Cox-2 selective inhibitor. The efficacy of such combination 
therapy can be evaluated in comparison to a control treatment such as a placebo 
treatment, administration of a Cox-2 inhibitor only, or administration of a cannabinold 
agent only. By way of example, a combination therapy may contain 2- 
arachidonylglycerol and celecoxib. N-arachidonyl and valdecoxib. 5-(4-chlorophenyl)- 
1 -(2,4-dichlorophenyl)-4-methyl-n-1 -piperidinyl-1 h-pyrazole-3-caroxamide (SR 
141716A) and rofecoxib, or [6-methoxy-2-(4-methoxyphenyl)ben2o[b]ftjran-3-yQ(4- 
cyanophenyl)methanone (LY 320135) and celecoxib. It should be noted that these 
are only several examples, and that any of the cannabinoid agents and Cox-2 
inhibitors of the present invention may be tested as a comblnatfon therapy. The 
dosages of a cannabinoid agent and Cox-2 inhibitor in a particular therapeutic 
combination may be readily detemnined by a skilled artisan conducting the study. 
The length of the study treatment vwll vary on a particular study and can also be 
determined by one of ordinary sidll In the art. By way of example, the combination 
therapy may be administered for 12 weeks. The cannabinoid agent and Cox-2 
inhibitor can be administered by any route as described herein, but are preferably 
administered orally for human subjects. 

[04841 The following procedures can be perfomied as described in, e.g., 
Nagayama ef a/.. Journal of Neurosciencer 19(8):2987-2995, April 15, 1999. 

[0485] By way of example, male Sprague Dawley rats weighing 300-330 
gm (for global ischemia studies) or 280-310 gm (for focal ischemia studies) are used. 
Anesthesia is induced with 4% isoflurane, 66% N20, and 30% 02. The left femoral 
artery is cannulated to monitor arterial blood pressure, blood gases, and blood 
glucose concentration, and rectal temperature is monitored continuously and 
maintained at 37°-37.5°C using a heating pad. In global ischemia studies, brain 
temperature is monitored with a 29 gauge thennocouple implanted in the right 
striatum and is maintained at se'^-ST^'C with a temperature-regulated heating lamp. 
In focal ischemia studies, the temperature of the temporalis muscle contralateral to 
MCA occlusion is monitored and maintained at 37°-37.5°C in the same manner. 

[04861 Global cerebral ischemia lasting 15 min., followed by reperfusion, is 
induced by four-vessel occlusion in anesthetized rats (as described, e.g., in Pulsinelli 
etaL.Ann. NeuroL, 11:491-498, 1982). Animals are placed in a Kopf stereotactic 
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frame, and the vertebral arteries are coagulated and transected at the junction of the 
C1 and C2 vertebrate under microscopic guidance. The common carotid arteries 
(CCAs) are then exposed, the external carotid arteries (EGAs) are ligated, and 
administration of isoflurane is discontinued. Three minutes later, the CCAs are 
occluded reversibly for 15 min. with microvascular clips, and perfusion is then 
restored. The electroencephalogram is monitored to ensure iso-electricity during the 
period of ischemia. Temperature is monitored from the time of intubation until 
approx. 30 min. after the onset of reperfusion, for a total of approx. 50-70 min. 

[04871 Pemianent focal ischemia is induced by intraluminal occlusion of the 
MCA with a suture (as described in, e.g., Longa ef a/.. Stroke, 20:84-91, 1989). 
Under a microscope, the left ECA Is ligated with a 6-0 silk suture and dissected 
distally, and the left intemal carotid artery (ICA) is isolated and separated from the 
vagus nerve. The extracranial branch of the left ICA is ligated close to its origin with 
a 6-0 silk suture. A 3-0 surgical monofilament nylon suture with a rounded tip is 
introduced Into the left ICA lumen through the stump of the left ECA and advanced 
20-21 mm past the CCA bifurcation. The suture is left in place until rats are 
sacrificed 24 hours after the onset of ischemia. Temperature Is monitored from the 
time of Intubation until approx. 30 min. after the onset of ischemia, for a total of 
approx. 30-45 min. 

[0488] The combination therapy and placebo treatment are administered, 
e.g., intraperitoneally 40 min. before occlusion of the CCAs (global ischemia) or 30 
min. before or 30, 60, or 120 min. after MCA occlusion (focal Ischemia). It should be 
noted that different doses, routes of administration, and times of administration can 
also be readily tested. 

[0489] Three days after exposure to global ischemia, animals are perfused 
transcaridally with 200 ml of saline and then 300 ml of 4% parafomialdehyde in 0.1 M 
phosphate buffer, pH 7.4, and sacrificed by decapitation. The brains are removed 
and post-fixed in the same parafomnaldehyde solution for 5 days and then embedded 
in paraffin, and 6 iiu) sections through the dorsal hippocampus (anteroposterior 
coordinate, bregma - 3.0 mm) are cut on a microtome and processed for staining 
with cresyl violet. Neuronal counts in a predesignated region of CA1 are obtained 
from six to eight animals per condition. By comparing the number of neurons that 
can be counted in the CA1 region in animals that had received either the combination 
therapy or placebo, the efficacy of the combination therapy can be detennined. For 
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example, it is expected that the combination therapy would increase neuronal 
survival in comparison to the placebo treatment. 

[0490] Rats subjected to focal ischemia are anesthetized with an ovendose 
of chloral hydrate and decapitated. The brains are removed and sectioned coronally 
at 2 mm intervals. Sections are immersed in 2% 2,3,5-tnjphenyltetrazolium 
hydrochloride (TTC) in saline for 20 min. at 37^C and then fixed for 30 min. In 4% 
parafomnaldehyde. Six sections per brain are analyzed for infarct size using a 
computerized image analysis system (e.g., MCID, St Catherine's, Ontario, Canada). 
Infarct area in each section is calculated by subtracting the residual uninfarcted, TTC- 
stained area of the ischemic (left) hemisphere from the total are of the non-ischemic 
(right) hemisphere (as described in, e.g., Swanson et a/., J Cereb Blood Flow Metab, 
10:290-293, 1990). It should be noted infarct volume at 24 hours measured in this 
manner is equivalent to infarct volume determined firom hematoxylin- and eosin- 
stained sections (as described in, e.g., Isayama et al., Stroke, 22:1394-1398). 
Reduction of infarct size in combination therapy treated animals compared to animals 
receiving placebo is indicative of the efficacy of the combination therapy. 

[0491] It should be noted that all of the above-mentioned procedures can 
be modified for a particular study, depending on factors such as a dnjg combination 
used, length of the study, subjects that are selected, etc. Such modifications can be 
designed by a skilled artisan without undue experimentation. 
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WHAT IS CLAIMED IS: 

1 . A method for treating a stroke, the method comprising: 

(a) diagnosing a subject in need of treatment for a stroke; and 

(b) administering to the subject a combination comprising a 
cyclooxygenase-2 selective inhibitor or an isomer, a phamiaceutically acceptable 
salt, ester, or prodrug thereof and a cannabinoid agent or an isomer, a 
phamnaceutically acceptable salt, ester, or prodrug thereof. 

2. The method of claim 1 wherein the <^clooxgenase-2 selective Inhibitor 
has a selectivity ratio of COX-1 IC50 to COX-2 IC50 not less than about 50. 

3. The method of claim 1 wherein the cyclooxgenase-2 selective inhibitor 
has a selectivity ratio of COX-1 IC50 to COX-2 IC50 not less than about 100. 

4. The method of daim 1 wherein the cycIooxygenase-2 selective inhibitor 
is selected from the group consisting of celecoxib, deracoxib, valdecoxib, rofecoxib, 
lumiracoxib, etoricoxib, meloxicam, parecoxib, 4-(4-cyciohexyl-2-methyloxazol-5-yl)- 
2-fluorobenzenesulfonamide,2-(3,5-difluoropheny!)-3-(4-(methylsulfonyl)phenyl)-2- 
cyclopenten-1-one, N-[2-(cyclohexyloxy)^-nitrophenyr[methanesulfonamide, 2-(3,4- 
difluorophenyl)-4-(3-hydroxy-3-methylbutoxy)-5-[4-(methy!sulfony[)phenyl]-3{2H)- 
pyridazinone, 2-[(2,4-dich!oro-6-methylphenyl)amino]-5-ethyl-benzeneacetic acid, 
(3Z)-3-[(4-chlorophenyl)[4-(methylsulfonyl)phenyr|methylene]dihydro-2(3H>furanone, 
and (S)-6,8-dichloro-2-(trifiuoromethyl)-2H-1-benzopyran-3-cariDoxylic acid. 

5. The metiiod of claim 1 wherein the cannabinoid agent is selected from 
the group consisting of: 

2-arachidonylglycerol; 

N-arachidonyl-1 -(2,3-dichlorobenzoyl)-2-methyl-3-(2-[1 -morpholino]ethyl)-5- 
methoxyindole; 

2- methyl-1 -propyl-3-(1 -naphthoyl)indole; 
1-metho)y-N,N-dimethylmethanamide: 
1-methoxy-endo-4-hydroxy-9-oxabicyclo(3.3.1)nonane; 
dronabinol; 

(2-methyl-1-propyl-1 H-indol-3-yl)-1 maphthalenylmethanone; 

3- (1 ,1-dimethylbutyl)-6a,7,1 0,1 0a-tetrahydro-6,6,9-6h-dlbenzo[b,d]pyran; 
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[2,3<lihydro-5-methyl-3(4-nx)ipholinylmethyl)pyrrolo[1.2,3-de]methane; 
5-(1 .1-dimethylheptyl)-2-[(1 R,2R,5R)-5-hydroxy-2-(3-hydroxypropyl) 
cydohexyl] phenol; 

5-(4-chlorophenyl)-1-(2.4-dichlorophenylH-methyl-N-1 -piperldinyl-1 H- 
pyrazole-3-caroxamide; 

[6-methoxy-2-<4-methoxyphenyl)benzo[b]furan-3-yll(4-cyanophenyl) 
methanone; 

[6Hodo-2-methyl-1 -[2-(4-morpholinyl)ethyll-1 H-indol-3-yl](4-methoxy 
phenyl)methanone; 

5-(4-chloro-3-methylphenyl)-1-[(4-methylphenyl)methyl]-N-(1,3,3- 

trimethylbicyclo[2.2.1]hept-2-yl)-(1S-endo)-1H-pyrazoIe-3-carboxamide; 

1-(2,4Klichlorophenyl)-5-(4-iodophenyl)-4-methyl-N-1-piperidinyl-1H-pyrazole- 
3-carboxamide; 

1 -(2,4-dichlorophenyl)-5-(4-iodophenyl)-4-methyl-N-4-morpholinyl-1 H- 
pyrazole-3-carboxamide; 

3-(6-a2ido-2-hexynyl)-6a,7,10,10a-tetrahydro-6,6,9-trimethyl-(6aR,10aR)-6H- 
dibenzo[b,d]pyFan-1 -ol; 

3-[(2Z)-6-azido-2-hexynyq-6a,7,1 0.10a-tetrahydro-6,6,9-trimethyl-(6aR,1 OaR)- 
6H-dibenzo[b,d]pyran-1 -ol; 

(-)-6,7-dlchIoro-1 ,4-dlhydro-5-[3-(methoxymethyl)-5-(3-pyridinyl)-4H-1 ,2,4- 
triazol-4-yl]-2,3-quinoxallnedione; 

(2R,4S)-rel-5,7-dichloro-1 ,2,3,4-tetrahydro-4-I[(phenylamino)carbonyQ amlno]- 
2-quinollnecarboxylic acid; 

(2R,6S)-1 ,2.3.4,5,6-hexahydro-3-[(2S)-2-methoxypropylI-6,1 1 ,114rimethyl-2.6- 
methano-3-benzazocln-9-ol; 

(3E)-2-amino-4-(phosphonomethyl)-3-hepteno!c acid; 

{3R,4S)-rel-3,4-dihydro-3-[4-hydroxy-4-(phenylmethyl)-1-piperidinyl]-2H-1- 
benzopyran-4,7-diol; 

(3S,4aR,6S,8aR)-decahydro-6-(phosphonomethyl)-3-isoquinolinecarboxyiic 

acid; 

(R)-9-bromo-2,3,6,7-tetraliydro-2,3-dioxo-N-phenyl-1 H,5H-pyrido[1 ,2,3- 
de]quinoxallne-5-acetamide; 

(aR)-a-amino-5-cliloro-1-{phosphonomethyl)-1H-benzirnidazole-2-pnopanoic 

acid; 
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[2-(8,9-dioxo-2,6-dla2ablcyclo[5.2.0]noh-1 (7)-en-2-yl)ethyll-phosphonic acid; 

[5-(aminomethyl)~2-[[[(5S)-9-chlorc)-2,3,67-tetrah 
pyrido[1 ,2,3-de]quinoxalin-5-ylIacetyl]amino]pheno)cy]-acetic acid; 

1,4-dihydro-6-methyl-5-[(methylamino)methyl]-7-nrto^ 
monohydrochloride; 

1-[2-(4-hydroxyphenoxy)ethyll-4-[{4-methylphenyI)methyl]-4-pi 
hydrochloride; 

1 -[4-(1 H-imidazol-4-yl)-3-butynyl]-4-(phenylmethyl>-piperidine; 

1- aminocyclopentane-cari3oxylic acid (ACPC); 

2- I(2,3-dihydro-1 H-inden-2-yl)amino]-acetamide monohydrochloride; 
2-hydroxy-5-[I{pentafluorophenyl)methyl]aminol-benzoic acid (PBAS); 

2- methyl-6-(phenylethynyl)-pyridine (MPEP); 

3- (phosphonomethyl)-L-phenylalanine; 

3-[(1 E)-2-carboxy-2-phenylethenyl]-4,6-dichioro-1 H-indole-2-carboxylic acid; 
4,6-dichloro-3-l(EH2<>xo-1-phenyl-3-pyrrolidinylidene)methyl]-1H-indole-2 
carboxylic add; 

6- chlorD"2,3,4,9-tetrahydro-9-methyl-2,3-d!oxo-1 H-indeno[1 ,2-b]pyrazine-9- 
acetic acid; 

7- chlorothiokynurenic acid; 

8- chloro-2,3-dihydropyridazino[4,5-b]quinoiine-1 ,4-dione 5-oxide salt with 2- 
hydroxy-N,N,N-trimethyl-ethanaminium; 

aptiganei; 

besonprodil; 

budipine; 

conantoldn G; 

delucemine; 

dexanabinol; 

felbamate; 

fluorofelbamate; 

gacyclidine; 

glycine; 

ipenoxazone; 

kaitocephalin; 

lanicemine; 
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80 licostinel; 

midafotel; 
milnacipran; 

N42-chloro-5-(methylthio)phenyO-N-methyl-N-[3-(me% 
guanidine; 

85 N42-chlor(>5-(methyrthio)phenyO-N-methyl-N-[3-[(R)-m phenyO- 

guanidine; 

neramexane; 

orphenadrine; 

remacemide; 
90 topiramate; 

a-amino2-(2-phosphonoethyl)-cyclohexanepropanoic acid; 

or-amino-4-(phosphonomethyI)-ben2eneacetic acid; 

8-[4-(1 , 1 -dimethylheptyl)-2-hydroxyphenyl]decahydro-2-naphthalene 
methanol; 

95 5,6.6a.7,8,9, 1 0, 1 0a-octahydro-6-methyl-3-[(1 R).1-methyl-4-phenyl butoxyj- 

1 ,9-phenanthridinediol; 

Desacetyl-L-nantradol; 
R-(+)-mettianandamide; 

1 1-hydroxy-9,15-dioxoprosta-8.12,13-dienoic acid; 
00 2-[3-methyl-6-(1 -methylethenyl)-2-cyclohexen-1-yll-5-pentyl-(1 R-trans>-1 ,3- 

benzenediol (cannabidiol); 

3-amyl-1-hydroxy-6,6,9-trimethyl-6H-dibenzo[b,d]pyran (cannabinol); 
3-(1 J Klime%!hep1yl)-6a J 0 J Oa-hexahydro-1 -hydroxy-6,6<lim 
{6aR,9R,10aR)-6H-dibenzo[b,d]pyran-9-methanol; 
35 7-(1 ,1-dimethylheptyl)-1 .2,3.4,4a,9b-hexahydro-2,2<li'methyi-4-methylene-1 ,3- 

methanodiben2ofuran-9-ol; 

7-(1 ,1-dimethylheptyl)-1 ,2,3,4,4a,9b-hexahydro-2,2-dimethyl-4-methylene- 
1 (s),3-methanodibenzofuran-9-oI; 

2-[4-[(acetyloxy)methyO-6,6-dimethylbiGydo[3.1 .1]hept-3-en-2-yl>^^^ 
1 0 dimethylheptyl)-diacetate[1 R-{1 a,2a,5a)]-1 ,3-benzenediol; 

2-[4-[(ac^tyloxy)methyO-6,6-dimethylbicyclo[3.1 .1Ihept-3-en-2-y^^ ,1- 
dimethylheptyl)-diacetate[1 S-(1 a,2a,5a)]-1 ,3-ben2enediol; 
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5-(1 J <limethylheptyl)-2-[4-<hydroxymethyl)-«,6-dlme hept-3- 
en-2-ylH1S-(1a,2a,5a)]-1 ,3-benzenedlol; and 

5- (1 ,1 <limethylheptyl)-2-[4-<hydroxymethyl>6,6-d 
en-2-ylH1 R-(1a.2a,5a)]-1 ,3-benzenediol; 

or is an isomer, a phannaceutically acceptable salt, ester, or prodrug thereof. 

6- A composition comprising: 

(a) a cyclooxygenase-2 selective inhibitor or an isomer, a 
phamnaceutically acceptable salt, ester, or prodrug thereof having the fomiula: 



wherein: 

n is an integer which is 0, 1, 2, 3 or 4; 

Gis 0,SorNR^ 

RMsalkyl; 

R** is selected from the group consisting of H and aryl; 

R^ is selected from the group consisting of cart>oxyl, aminocarbonyl, 
alkylsulfonylaminocarbonyl and alkoxycarbonyl; 

R^ is selected from the groiip consisting of haloalkyl, alkyi, aralkyi, cycloaikyi 
and aryl optionally substituted with one or more radicals selected from alkylthio, nrtro 
and alkylsulfonyl; and 

each R'^ is independently selected from the group consisting of H, halo, alkyI, 
aralkyi, alkoxy. aryloxy, heteroaryloxy, aralkyloxy, heteroaralkyloxy, haloalkyl, 
haloalkoxy, alkylamino, arylamino, aralkylamino, heteroarylamino, 
heteroarylalkylamino, nitro, amino, aminosulfonyl, alkylaminosulfonyl. 
arylaminosulfonyl, heteroarylaminosulfonyl, aralkylaminosulfonyl, 
heteroaralkylaminosulfonyl, heterocydosuifonyl, alkylsulfonyl, hydroxyarylcarbonyl, 
nitroaryl, optionally substituted aryl, optionally substituted heteroaryl, aralkylcarbonyl, 
heteroarylcarbonyl, arylcarbonyl, aminocarbonyl, and alkylcarbonyl; or R"^ together 
with the carbon atoms to which it is attached and the remainder of ring E fomis a 
naphthyl radical; and 




wo 2004/105699 



160 



PCT/US2004/016496 



(b) a cannabinoid agent selected from the group consisting of: 
2-arBchidonylglycerol; 

N-^rachidonyl-1-(2,3KlichIoroben2oyl)-2-methyI-3-(2-[1-nriorpholinol^^^ 
methoxyindole; 

2- methyl-1-propyl-3-(1-naphthoyl)indole; 
1 -methoxy-N,N-dimethylmethanamide; 

1 -methoxy-endo-4-hydroxy-9-oxabicyclo(3.3. 1 )nonane; 
dronabinol; 

(2-methyl-1-propyl-1H-indoI-3-yl)-1-naphthalenylmethanone; 

3- (1 , 1 -dimethylbutyl)-6a,7,1 0,1 0a-tetrahydro-6,6,9-6h-dibenzo[b,d]pyran; 
[23-diliydro-5-niethyl-3(4-morpholinylniethyl)pyaolo[1,2,3-Kie]nfieth 

5-(1 . 1 -dimethylheptyl)-2-[(1 R,2R,5R)-5-hydroxy-2-(3-hydroxypnDpyi) 
cyclohexyl] phenol; 

5-(4-chlorophenyl>1-(2,4-dichIorophenyl)-4-methyl-N-1-piperidinyl-1H- 
pyrazole-3-caroxamide; 

[6-methoxy-2-(4-methoxyphenyl)benzo[b]furan-3-yl](4-cyanophenyl) 
methanone; 

[6-iodo-2-methyl-1-I2-(4-morpholinyl)ethyO-1H-lndol-3-yQ(4-methoxy 
phen>i)methanone; 

5-(4-chloro-3-methylphenyl)-1-[(4-methyIphenyl)methyll-N-(1 ,3,3- 
trimethylbicyclo [2.2.1]hept-2-ylH1S-endo)-1H-pyrazole-3-carboxamide; 

1-(2,4<lichlorophenyl)-5-(4-lodophenyl)-4-nfiethyl-n-1-piperidinyl-1H-py^ 
3-carboxannide; 

1-(2,4<lichlorophenyl)-5-(4-iodophenyl)-4-methyl-N-4-morpholinyl-1 H- 
pyrazoIe-3-carboxamlde; 

3-(6-a2ido-2-hexynyl)-6a.7,1 0,1 0a-tetrahydro-6,6,9-trimethyl-(6aR,10aR)-6H- 
dibenzo[b,d]pyran-1-ol; 

3-[(2Z)-6-azido-2-hexynyl]-6a,7,10,10a4etrahydro-6,6.9-trimethyK6aR^ 
6H-dibenzo[b,d]pyran-1 -ol; 

(-)-6,7-dichloro-1 ,4-dihydro-5-[3-(methoxymethyl)-5-(3-pyridinyl>4H-1 ,2,4- 
triazol-4-yI]-2,3-quinoxalinedione; 

(2R,4S)-rel-5,7-dichloro-1 .2,3,4-tetrahydro-4-[[(phenylamino)carbonyll aminoj- 
2-quinolineGarboxylic acid; 
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(2R,6S>1 ,2,3,4,5.6-hexahydro-3-[(2S)-2-methoxypropyl]^,1 1 ,11-trimethyl-2,6- 
methanc>-3-benzazocin-9-ol; 

(3E)-2-amino-4-(phosphonomethyl)-3-heptenoic acid; 
(3R,4S)-rel-3,4KlihydTD-3-[4-hydroxy-4-(phenylmethyl)-^ -piperidinyll-2H-1 - 

benzopyran-4,7-dfol; 

{3S,4aR,6S,8aR)-decahydro-6-(phosphonomethyl)-3-isoquinoline carboxylic 

acid; 

(R>-9-bromo-2,3,6,7-tetrahydro-2,3-dioxo-N-phenyI-1 H,5H"pyrido[1 ,2.3- 
de]quinoxaiine-5-acetamide; 

(aR)-a-amino5-chloro-1 -(phosphonometliyl)-1 H-benzimidazole-2-propanoic 

acid; 

[2-(8,9-dioxo-2,6-diazabicycio[5.2.0]non-1(7)-en-2"yl)ethyl]-phosphonic acid; 

[5-(aminomethyl)-2-[|I(5S)-9-<)hloro-2,3,674etrahydrt^^ 
pyrido[1 ,2,3-de]quinoxa!in-5-yl]acetyl]amino]phenoxy]-acetic acid; 

1,4-dihydro-6-metliyl-5-[(methyIamino)methyl]-7-nitro-^ 
monohydrochloride; 

1-[2-(4-hydroxyphenoxy)etliyl]-4-[(4-methylphenyl)methyi]4-pi^ 
liydrochloride; 

1 -[4-(1 H-imidazol-4-yl)-3-butynyl]'4-(phenylmethyl)-piperidine; 

1- amino<yclopentane-carboxylic acid (ACPC); 

2- [(2,3-dihydro-1 H-lnden-2-yl)amino]-acetamide monohydrochloride; 
2-hydroxy-5-II(pentafluorophenyl)methyQamino]-benzoic add (PBAS); 

2- methyl-6-(phenylethynyl)-pyridine (MPEP); 

3- {phosphonomethyl)-L-phenylalanlne; 

3-[(1 E)-2-carboxy-2-phenylethenyO-4,6-dichIoro-1 H-indole-2-carboxylic acid; 
4,6-dichloro-3-[(E)-(2-oxo-1-phenyl-3-pyrrolidinylidene)methyQ-1H-ind 
carboxylic acid; 

6- chloro-2,3,4,9-tetrahydro-9-methyl-2,3-dioxo-1 H-indeno[1 ,2-blpyrazlne-9- 
acetic acid; 

7- chiorothiokynurenic acid; 

8- chloro-2,3-dihydropyridazino[4,5-blquinoiine-1,4-dione 5-oxide salt with 2- 
hydroxy-N,N,N-trimethyl-ethanaminium; 

aptiganel; 
besonprodil; 
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budipine; 

conantokin G; 

delucemine; 

de)^nabinol; 

felbamate; 

fluorofelbamate; 

gacyclidine; 

glycine; 

ipenoxa2X)ne; 

kaitocephalin; 

lanicemine; 

licostinel; 

midafotel; 

milnacipran; 

N'-[2-chloro-5-(methylthio)phenyl]-N-methyl-N-I3-(methylt^ 
guanidine; 

N'-[2K:hloro-5-(methylthio)phenyO-N-methyl-N-[3-I{R)-mem^^ phenylj- 
guanidihe; 

neramexane; 
orphenadrine; 
remacemide; 
topiramate; 

a-amino-2-(2-phosphonoethyl)-cycIohexanepropanoic acid; 
a-amino-4-(phosphonometliyl)-ben2eneacetic acid; 
8-[4-{1 ,1 -dimethyiheptyI)-2"hydroxyphenyl]decahydro-2-naplithalene 
methanol; 

5,6.6a,7,8,9,10,1 0a-oc4ahydro-6-methyl-3-[(1 R>1-methyl-4-phenyl butoxyj- 
1 ,9-phenanthridinediol; 

Desacetyl-L-nantradoi; 
R-(+)-methanandamide; 

1 1-hydroxy-9,1 5"<iioxoprosta-8,1 2,1 3-dienoic acid; 

2- [3-methyl-6-(1 -methylethenyl)-2-cyclohexen-1 -yl]-5-pentyl-(1 R-trans)-1 ,3- 
benzenedio! (cannabidioi); 

3- amyl-1 -hydroxy-6,6,9-trimethyl-6H-dlben2o[b,d]pyran (cannabinol); 
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3-(1 ,1 -dimethylheptyl)-6a7,8,9, 1 0,1 Oa-hexahydro-1 -hydroxy-6.6 
(6aR,9R,10aR)-6H-dibenzo[b.d]pyran-9-methanoI; 

7-(1 ,1-dlmethylheptyl>-1 ,2,3,4,4a,9b-hexahydro-2,2-dimethyl-4"methi^ene-1 ,3- 
methanodibenzofuran-9-ol; 

7-{1 ,1-dimethylheptyl)-1 ,2,3,4,4a,9b-hexahydro-2,2-dimethyl-4-methylene- 
1 (s),3-methanodibenzofuran-9-oI; 

2-[4-[(acetyloxy)methyl]-6.6-dimethylbicyclo[3.1.1lhept-3^^ 
dimethylheptyl)-dlacetate[1 R-(1a,2a,5a)]-1 ,3-benzenedioI; 

2-[4-[(acetyloxy)methylI-6,6-dimethylbicyclo[3. 1 . 1 ]hept-3-en-2-yl]-5-(1 , 1 - 
dimethylheptyl)-diacetate[1 S-(1 a,2a,5a)I-1 ,3-benzenediol; 

5-(1 ,1-dimethylheptyl)-2-[4-(hydroxymethyl)-6,6-dime%lbicydop hept-3- 
en-2-ylH1S-(1a,2a,5a)l-1 ,3-benzenediol; and 

5-(1 ,1-dimethylheptyl)-2-[4-(hydroxymethyl)-6,6<limethylbic^^^ .1] hept-3- 
en-2-ylH1 R-(1a,2a,5a)l-1 ,3-benzenediol; 

or is an isomer, a pharmaceutlcally acceptable salt, ester, or prodrug thereof. 

7. A composition comprising: 

(a) a cyclooxygenase-2 selective inliibrtor or an isomer, a 
phamnaceutically acceptable salt, ester, or prodrug thereof of the fomnuia: 



A is selected from the group consisting of partially unsaturated or unsaturated 
heterocydyl and partially unsaturated or unsaturated carbocydic rings; 
R'^ is selected from the group consisting of heterocydyl, cycloalkyi, 

cycloalkenyl and aryl, wherein R'' is optionally substituted at a substitutable position 
with one or more radicals selected from alkyi, haloalkyi, cyano, carix)xyl, 
alkoxycariaonyl, hydroxyl, hydroxyalkyl, haloalkoxy, amino, alkylamino, arylamino, 
nitro, alkoxyalkyi, alkylsulfinyl, halo, alkoxy and alkylthio; 

r2 is selected from the group consisting of methyl and amino; and 




wherein: 
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15 r3 Is selected from the group consisting of H, halo, alkyi, alkenyl, alkynyl, oxo. 

cyano, carboxyl, cyanoalkyi, heterocydyloxy, alkyloxy, alkylthlo, alkylcarixinyl, 
cycloalkyi, aryl, haloalkyi, heterocydyl, cycloalkenyl, aralkyi, heterocyclylalkyi, acyl, 
alkylthloalkyi, hydroxyalkyi, alkoxycarbonyl, arylcarbonyl, aralkylcarironyl, aralkenyl, 
alkoxyalkyi, arylthioalkyl, aryloxyalkyi, aralkylthioalkyi, aralkoxyalkyi, 

20 alkoxyaralkoxyalkyi, alkoxycarbonylalkyi, aminocarbonyl, aminocarbonylalkyl, 
alkylaminocarbonyl, N- arylamlnocarbonyl, N-alkyl-N-arylaminocarbonyl, 
alkylaminocarbonylalkyi, carboxyalkyi, alkylamino, N-arylamino, N-aralkylamino, N- 
alkyl-N-aralkylamino, N-alkyl-N-arylamino, aminoalkyl, alkylaminoalkyi, N- 
arylaminoalkyl. N-aralkylaminoalkyI, N-alkyl-N-aralkylaminoalkyI, N-alkyl-N- 

25 arylaminoalkyl, aryloxy, aralkoxy. arylthio, aralkylthio, alkylsulfinyl, alkylsulfonyl, 
aminosulfonyl, alkylaminosulfonyl, N-arylaminosulfonyl, arylsuHbnyl, and N-alkyl-N- 
arylaminosulfonyl; and 

(b) a cannabinoid agent selected from the group consisting of: 
2-arachidonylglycerol; 

30 N-arachidonyl-1-(2.3-<lichlorobenzoyl)-2-methyl-3-(2-[1 -morpholino]ethyl)-6- 

methoj^ndole; 

2- methyl-1-propyI-3-(1-naphthoyl)lndole; 
1-methoxy-N,N-dlmethylmethanamide; 
1-methoxy-endo-4-hydroxy-9-oxabiq«:lo(3.3.1)nonane; 

35 dronabinol; 

(2-methyI-1-propyl-1H-lndol-3-yl)-1-naphthaleny!methanone; 

3- (1,1-dimethylbutyl)-6a,7,10,10a-tetrahydro-6,6,9-6h-dibenzo[b,dlpyran; 
|2,3-dihydro-5-methyl-3(4-morpholinylmethyl)pynrolo[1,2,3-de]methane; 
5-(1 ,1 -dimethylheptyl)-2-[(1 R,2R,5R)-5-hydraxy-2-(3-hydroxypropyl) 

♦0 cyclohexyl] phenol; 

5-(4-chlorophenyl)- 1 -(2,4-dichlorophenyl)-4-methyl-N-1 -piperidinyl-1 H- 
pyrazole-3-caroxamide; 

[6-methoxy-2-(4-methoxyphenyl)benzo[b]furan-3-yl](4-cyanophenyl) 
methanone; 

*5 [6-iodo-2-methyl-1 -[2-(4-morpholinyl)ethyl]-1 H-indol-3-yll(4-methoxy 

phenyl)methanone; 

5-(4-chIoro-3-methylphen^)-1 -[(4-methylphenyI)methyl]-N-(1 ,3.3- 
trimethylbicydo |2.2.1]hept-2-yl)-(1 S-endo>-1 H-pyrazole-3-carboxamide; 
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1-(2,4-dichIorophenyI>-5-(4-iodophenylH-methyl-n-1 -piperidinyl-1 H-pyrazole- 

50 3-carboxamide; 

1- (2,4KiichlorophenyI>5-(4-iodophenylH-methyl-N-4-morpholiny^ 

pyrazole-3-carboxamide; 

3-(6-a2ldo-2-hexynyl)-6a,7,1 0,1 0a-tetrahydro-6,6,9-trimethyl-(6aR, 1 0aR>6H- 
dibenzo[b,d]pyran-1 -ol; 
55 3-[(2Z)-6-azido-2-hexynyll-6a,7,1 0,10a-tetrahydro-6,6,9-trimethyl-(6aR,1 OaR)- 

6H-dibenzo[b,d]pyran-1 -ol; 

(.).6,7.dichloro-1 ,4-dihydro-5-[3-(methoxymethyl)-5-(3-pyrldinyl)-4H-1 ,2,4- 
triazol-4-yl]-2,3-quinoxalinedione; 

(2R.4S>rel-5,7-dichlorc>-1,2,3,4-tetrahydro-4-[[(phenylamino)(»rbonyIlaminol- 

60 2-quinolinecarboxylic acid; 

(2R,6S)-1 ,2,3,4,5,6-hexahydro-3-[(2S)-2-methoxypropyG-6,1 1,11 -trimethyl-2,6- 
methano-3-benzazocin-9-ol; 

(3E)-2-amino-4-(phosphonomethyl)-3-heptenoic acid; 
(3R,4SKel-3,4<lihydio-3-[4-hydroxy-4-(phenylme%l)-1-piperidiriyl]-2H-1- 

65 bena)pyran-4,7-diol; 

(3S,4aR,6S,8aR)-decahydro-6-{phosphonomethyl)-3-isoqulnoline carboxylic 

add; 

(R)-9-bromo-2,3,6,7-tetrahydro-2,3-dloxo-N-phenyl-1 H,5H-pyrido[1 ,2,3- 
de]quinoxaline-5-acetamide; 
70 (oR)-a-am!no-5-chloro-1 -(pho8phonomethyl)-1 H-benzlmidazole-2-propanoic 

acid; 

P-(8,9-dioxo-2,6-diazabicyclo[5.2.0Inon-1 {7)-en-2-yl)ethy!]-phosphonic acid; 
[5-(aminomethyl)-2-[[[(5S)-9-<;hlotD-2,3,6,7-tetrahydro-2,3-dioxo-1H,5H- 
pyrido[1 ,2,3-de]quinoxaIin-5-y!lacetyOamino]phenoxy]-acetic acid; 
75 i,4-diliydn>6-methyl-5-[{metiiylamino)methyl]-7-nitro-2,3-qulnoxaline-dione 

monohydrocliloride; 

1.[2-{4-hydroxyphenoxy)ethyl]-4-[(4-methyIplienyi)metiiyl]-4-piperidinol 

hydrochloride; 

1 _[4.(1 H-lmidazol-4-yl)-3-butynyl]-4-(phenylmethyl)-piperidine; 
80 1-aminocyclopentane-carboxylicacid (ACPC); 

2- I(2,3-dihydro-1 H-inden-2-yl)anninol-acetamlde monohydrochloride; 
2-hydroxy-5-[[(pentafluorophenyl)methyl]amino]-benzolc acid (PBAS); 
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2- methyl-6-(phenylethynyl)-pyridine (MPEP); 

3- (phosphonomethyl)-L-phenylalanine; 

3-[(1E)-2-carboxy-2-phenylethenyri^,B-dichloro-1 H-indole-2-carboxync acid; 
4,6<lichlora-3-[(E)-(2-oxo-1-phenyl-3-pytTOlidinylidene)m^^ 
carboxyiic acid; 

6- chloro-2,3,4,9-tetrahydro-9-methyl-2,3-dloxo-1 H-indenoI1 ,2-b]pyra2ine-9- 
acetlc acid; 

7- chlorothiokynurenic acid; 

8- chloro-2,3-dihydropyridazino[4,5-blquinoline-1,4-dione 5-oxide salt with 2- 
hydroxy-N,N,N-trimethyl-ethanaminium; 

aptiganel; 

besonprodil; 

budipine; 

conantokin G; 

delucemine; 

dexanabinoi; 

felbamate; 

fluorofelbamate; 

gacyclidine; 

glycine; 

ipenoxazone; 

kaitocephalin; 

lanicemlne; 

licostinel; 

midafbtel; 

milnacipran; 

N-[2-chloro-5-(methylthio)phenyO-N-methyl-N-[3-(metliylft 
guanidine; 

N'-[2-chloro-5-(methylthlo)phenyil-N-methyl-N-[3-[(R)-methylsuffi 
guanidine; 

neramexane; 
orphenadrine; 
remacemide; 
topiramate; 
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a-amino-2-(2-phosphonoethyl>-cyclohexanepropanolc acid; 
a-amino-4-(phosphonomethyl)-benzeneacetic acid; 
8-[4-(1 ,1 -dimethyllieptyl>2-liydrDxypirienyl]decahydro-2-naphtiialene 
120 methanol; 

5,6,6a,7,8.9,10,10a-octahydro-6-methyl-3-[(1 R)-1-methyl-4-phenyl butoxy]- 
1 ,9-plienanthridlnediol; 

Desacetyl-L-nantradol; 
R-(+)"methanandamide; 
125 1 1-liydroxy-9,1 5-dloxoprosta-8,12,13-dienoic acid; 

2- [3-methyi-6-(1-metiiylethenyl)-2--cyclQhexen-1-yll-5-pentyl-(1 R-trans)-1 ,3- 
benzenediol (cannabidiol); 

3- amyl-1-hydroxy-6,6,94rimethyI-6H-dibenzo[b,d]pyran (cannabinol); 

3-{1 ,1 -dimetliylheptyl)-6a,7,8,9,1 0, 1 0a-liexahydro-1-hydroxy-6.6-dimetliyl- 
30 (6aR,9R,10aR)-6H-dibenzo[b,dIpyran-9-methanol; 

7-(1 ,1-<Jimethylheptyi)-1 ,2,3,4,4a,9b-hexahydro-2,2-dimethy!-4-methylene-1 ,3- 
methanodibenzofuran-9-ol; 

7-(1 ,1-dimethyllieptyl)-1 ,2,3,4,4a,9b-hexaliydro-2,2Kiimethyl-4-methylene- 
1 (S),3-methanodibenzofuran-9-ol; 
35 2-[4"[(acetyloxy)methyl]-6,6-dimethylbicyclo[3.1.1]hepW 
dimethylheptyl)-diacetate[1 R-(1 a,2a,5a)]-1 ,3-benzenedfol; 

2-[4-[(acetyloxy)methyI]-6,6-dimethylbicyclo[3.1 .1]hept-3-en-2-yIl-5-(1 ,1- 
dimethylheptyl)-diacetate[1 S-(1 a,2a,5a)]-1 ,3-benzenediol; 

5-(1 ,lKiime%lheptyl)-2-[4-{hydroxymethyl)-6.6-dimethylbicydop hept-3- 
40 en-2-yl]-[1 S-{1 a,2a,5a)]-1 ,3-benzenediol; and 

5"(1 jKlimethyllieptyl)-2-[4-(hydroxynriethyl)-«.6Klinriem hept-3- 
en-2-yri-[1 R-{1 a,2a,5a)]-1 ,3-benzenediol; 

or is an isomer, a pliarmaceutically acceptable salt, ester, or prodrug tliereof. 

8. A composition comprising: 

(a) a cyclooxygenase-2 selective inhibrtor or an Isomer, a 
plianmaceutically acceptable salt, ester, or prodrug tliereof having the fonmula: 
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(III) 



wherein: 

R**® is methyl or ethyl; 
R^^ is chloro orfluoro; 
R''^ is hydrogen orfluoro; 

R'^^ is hydrogen, fluoro, chloro, methyl, ethyl, methoxy, ethoxy or hydroxy; 

R^^ is hydrogen orfluoro; and 

R^'' is chloro, fludro, trifluoromethyl or methyl; and 

(b) a cannabinoid agent selected from the group consisting of: 
2-arachidonylglycerol; 

N-arachidonyH-(2,3-dichloroben2oyl)-2-methyl-3-(2-[1-morphollno]ethyl)-5- 
methoxyindole; 

2- methyl-1 -propy -naphthoyl)indole; 
1-methoxy-N,N-dimethylmethanamide; 

1 -methoxy-endo-4-hydroxy-9-oxabicyclo(3.3. 1 )nonane; 
dronabinol; 

(2-methyl-1 -propyl-1 H-indol-3-yl)-1 -naphthalenylmethanone; 

3- (1 ,1 <limethylbutyl)-6a,7.1 0,1 0a-tetrahydro-6,6,9-6h-diben2o[b,dlpyran; 
[2,3-dihydro-5-methyl-3(4-morphollnylmethyl)pyrroio[1,2,3-deImethane; 
5-(1,1-dimethylheptyl)-2-[(1R,2R,5R)-5-hydroxy-2-(3-hydroxypropyl) 

cyclohexyO phenol; 

5-(4-chlorophenyl)-1 -(2,4-dichlorophenyl)-4-methyl-N-1 -piperidinyl-1 H- 
pyra2ole-3-caroxamide; 

[6-methoxy-2-(4-methoxyphenyl)benzo[b]furan-3-yl](4-cyanophenyl) 
methanone; 

[6-iodo-2-methyH -[2-(4-morpholinyl)ethyl]-1 H-indol-3-yll(4-methoxy 
phenyl)methanone; 
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5-(4-chloro-3-methylphenyl)-1 -[(4-methylphenyl)methyl^^^ ,3,3- 
trimethylbicyclo |2.2.1]hept-2-ylH1S-endo)-1 H-pyrazole-3-carboxamide; 

1 -(2,4-dichlorophenyl)-5-(4-iodophenyl)-4-nriethyl-n-1 -piperidinyl-l H-pyrazole- 
35 3-carboxamide; 

1 -(2,4HjichlorDphenyl>5-(4-iodophenylH-n^e%l-N-4"moi^ H- 
pyrazole-3-carboxamide; 

3-(6-azido-2-hexynyl)-6a,7,1 0,1 0a-tetrahydro-6,6,9-trimethyK6aR, 1 0aR)-6H- 
dibenzo[b,d]pyran-1 -ol; 
40 3-[(2Z)-6-azido-2-hexynyl]-6a7,10,10a-tetrahydro-6,6,9-trimet^ 
6H-dibenzo[b,dlpyran-1 -ol; 

(.)-6 j^dichloro-l ,4<lihydro-5-[3-(methoxymethyl)-5-(3-pyridinyl)-4H-1 ,2,4- 
triazoI-4-yl]-2,3-quinoxalinedione; 

(2R.4S)-rel-5J<lichloro-1,2,3,4-tetrahydro-4-[[(phenylamlno)carbonyll amino]- 
45 2-quinolinecarboxylic acid; 

(2R,6S)-1 ,2,3,4,5,6-hexahydro-3-[(2S)-2-methoxypropyl]-6,1 1 ,1 1-trimethyl-2,6- 
methano-3-benzazocin-9-ol; 

(3E)-2-amino-4-(phosphonomethyl)-3-heptenoic acid; 

(3R,4S)-rel-3,4-dihydro-3-[4-hydroxy-4-(phenylmethyl>-1-piperi 
50 benzopyran-4,7-diol; 

(3S,4aR,6S,8aR)Klecahydro-6-(phosphonomethyl)-3-lsoquinollne carboxylic 

acid; 

(R)-9-bromo-2,3,6,7-tetrahydro-2,3-dioxo-N-phenyl-1 H,5H-pyrido[1 ,2,3- 
de]quinoxaline-5-acetamide; 
55 (flrR)-a-amino-5-chIoro-1 -(phosphonomethyl)-1 H-benzimidazole-2-prDpanolc 

acid; 

[2-{8,9-dioxo-2,6-diazabicyclo[5.2.0]non-1 (7)-en-2-yl)ethyll-phosphonic acid; 

[5-(aminomethyl>-2-I[[(5S)-9-chloro-2,3.6,74etrahydro-2,3K^ 
pyrido[1 ,2,3-de]quinoxalin-5-ylIacetyI]amino]phenoxy]-acetic acid; 
30 1.4-dihydro-6-metliyl-5-[(me%lamino)methyl]-7-nitro-2,^^ 
monoliydrochloride; 

1-[2-(4-hydroxyphenoxy)ethylH-[(4-metiiyiphenyi)methylH 
hydrochloride; 

1 -[4-(1 H-imidazol-4-yl)-3-butynyI]-4-(phenylmethyl)-piperidine; 
35 1 -aminocyciopentane-carboxylic acid (ACPC); 
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2-[(2,3-dihydro-1 H-inden-2-yl)amino]-acetaniide monohydrochloride; 
2-hydroxy-54[{pentafluorophenyl)methyQarnino]-ben2qic acid (PBAS); 

2- methyl-6-(phenylethynyl>-pyridine(MPEP); 

3- (phosphonomethyl)-L-phenyIalanine; 

3-[(1 E)-2-carboxy-2-phenyIethenyl]-4,6-dichloro-1 H-indole-2-carboxylic acid; 
4,6-dichloro-3-[(EH2-oxo-1 -phenyl-3-pyrrolidinylidene)methyl]-1 H-indole-2- 
carboxylic acid; 

6- chloro-2,3.4,9-tetrahydr6-9-metliyl-2,3-dioxo-1 H-indeno[1 ,2-blpyrazine-9- 
acetic acid; 

7- chilorothiokynurenic acid; 

8- chloro-2,3-dihydropyridazino[4,5-b]quinoline-1,4-dione 5-oxide salt with 2- 
liydroxy-N,N,N-trimethyl-ethanaminium; 

aptiganel; 

besonprodil; 

budipine; 

conantokin G; 

delucemine; 

dexanabinol; 

felbamate; 

fluorofelbamate; 

gacydidine; 

glycine; 

ipenoxazone; 

icaitocephalln; 

lanlcemine; 

licostinel; 

midafotel; 

milnacipran; 

N'-[2-chloro-5-(methyithio)phenyll-N-methyl-N-[3-(methylthio)ph 
guanidine; 

N'-[2K:liloro.5-(methylthio)phenyll-N-methyl-N-[3-[{R>^ 
guanidine; 

neramexane; 
orphenadrine; 
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remacemide; 
topiramate; 

a-amino-2-(2-phosphonoethyl)-(^tohexanepropanofcacicl: 
ar-amino-4-(phosphonomethyi)-benzeneaceticacid; 
8-[4-(1 ,1 -ditnethyIheptyl)-2-hydroxyphenirt]decahydro-2-naphthalene 
methanol; 

5,6,6a,7.8,9, 1 0,1 0a-octahydro-6-methyl-3-[(1 R)-1 -methyl-4-phenyl butoxy]- 
1 ,9-phenanthridinediol; 

Desacetyl-L-nantradol; 
R-(+)-methanandamide; 

1 1-hydroxy-9,15-dioxoprosta-8,12,13-dienoic acid; 

2- [3-methyl-6-(1-methyIethenyl)-2-cyclohexen-1-yq-5-pentyl-(1 R-trans)-1 ,3- 

benzenediol (cannabidiol); 

3- ainyl-1-hydroxy-6,6,9-trimethyl-6H-dibenzo[b,d]pyran (cannabinol); 

3-(1 ,1 -dimethylheptyl)-6a,7,8,9. 10,1 Oa-hexahydro-1 -hydroxy-6,6-dimethyl- 
(6aR,9R.10aR)-6H-dibenzo[b,d]pyran-9-methanol; 

7-(1 ,1 -dimethylheptyl>-1 ,2,3,4,4a,9b-hexahydro-2,2-dimethyl-4-methylene-1 ,3- 
methanodibenzofuran-9-ol; 

7-(1 ,1 -dimethylheptyl)-1 ,2,3,4,4a,9b-hexahydro-2,2-dimethyl-4-methyIene- 
1 (s),3-methanodibenzof uran-9-ol; 

2-|;4-[(acetyloxy)methyO-6,6-dimethylbi(qrclo[3.1 .1]hept-^n-2-yll-5-(1 ,1- 
dimethylheptyl)-diacetate[1 R-(1 a,2a,5a)]-1 ,3-benzenediol: 

2-[4-[(acetyloxy)methyQ-6,6-dimethylbicyclo[3.1 .1]hept-3-en-2-yl]-5-(1 ,1- 
dimethylheptyl)-diacetate[1 S-(1 a,2a,5a)]-1 ,3-benzenediol; 

5-(1 ,1-dlmethylheptyl)-2-[4-(hydroxymethyi)-6,6-dimethylbicyclo[3.1 .1] hept-3- 
en-2-ylH1 S-(1 a,2a,5a)]-1 ,3-benzenediol; and 

5-(1 ,1-dimethyllieptyl)-2-[4-(hydroxymethyi)-6,6-dimethyibicyclo[3.1 .1] liept-3- 
en-2-yIH1 R-(1 a,2a,5a)]-1 ,3-benzenediol; 

or is an isomer, a pharmaceutically acceptable salt, ester, or prodoig thereof. 

9. A composition comprising a cyclooxygenase-2 selective Inhibitor 
selected from the group consisting of celecoxib, deracoxib, valdecoxib, rofecoxib, 
lumiracoxib, etoricoxib, parecoxib, 2-(3,4-difIuorophenyI)-4-(3-hydroxy-3- 
methylbutDxy)-5-[4-(methylsuIfonyl)phenyl]-3(2H)-pyridazinone, and (S)-6,8-dichloro- 
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2-(trifluoromethyl)-2H-1-benzopyran-3-carboxylic acid; and a cannabinoid agent 
selected from the group consisting of: 
2-arachidonylglycerol; 

N-arachldonyl-1-(2,3-dlchlorobenzoyl)-2-nnethy!-3-(2-[1-morpholinole!thyl)-5- 

methoxyindole; 

2- methyl-1-propyl-3-(1-naphtiioyi)indole; 
1-metiioxy-N,N-dimethylmethanamide; 

1 -methoxy-endo-4-hydroxy-9-oxabicyclo(3.3. 1 )nonane; 
dronabinol; 

(2-methyl-1-propyl-1 H-indol-3-yl)-1-naphthalenylmethanone; 

3- (1,1-dimethylbutyl)-6a.7.10,10a-tetrahydro-6,6,9-6h-dibenzo[b,d]pyran; 
[2,3-dihydro-5-methyl-3(4-moipholinylmethyl)pyrrolo[1,2,3-de]methane; 
5-(1 ,1-dimethyIheptyl)-2-I(1 R,2R.5R)-5-hydroxy-2-(3-hydroxypropyl) 

cydohexyl] phenol; 

5-(4-chlorophenyl>-1-(2,4-clichlorophenyl)-4-methyl-N-1-piperidinyl-1H- 

pyrazole-3-caroxamide; 

[6-methoxy-2-(4-methoxyphenyl)benzo[b]furan-3-ylK4-cyanophenyl) 

methanone; 

[6-lodo-2-methyl-1 -[2-(4-morpholinyl)ethylh1 H-indol-3-yl](4-methoxy 

phenyl)methanone; 

5-(4^Ioro-3-methylphenyl)-1-[(4-methylphenyl)methyIl-N-(1,3,3- 

trimethylbicyclo[2.2.1lhept-2-ylH1S-endo)-1H-pyra2ole-3-carboxamlde; 

1-<2,4-diohlorophenyl)-5-(4-iodophenyl)-4-melhyl-n-1-piperidinyl-1H-pyrazole- 

3-carboxamide; 

1-(2,4-dichlorophenyl)-5-(4-iodophenyl>-4-methyl-N-4-morpholinyHH- 

pyrazole-3-carboxamlde; 

3-(6-azido-2-hexynyl)-6a,7,10,10a-tetrahydro-6,6,9-trimethyl-(6aR,10aR)-6H- 

dibenzo[b,d]pyran-1 -ol; 

3-[(2Z)-6-azido-2-hexynyll-6a,7,10,10a-tetrahydro^,6,9-trimethyl-(6aR,10aR)- 

6H-dibenzo[b,d]pyran-1 -ol; 

(->-6,7-dichloro-1 ,4-dihydro-5-[3-(methoxymethyi)-5-(3-pyridinyl)4H-1 ,2,4- 
triazol-4-yl]-2,3-quinoxalinedione; 

(2R,4S)-rel-5,7-dichloro-1 ,2,3,4-tetrahydro-4-[[(phenylamino)carbonyll amino]- 

2-quinolinecarbo}^ic acid; 
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(2R,6S)-1 ,2.3,4,5,64iexahydro-3-[(2S>2-metho)cypropylI-6,1 1.1 1-trimethyl-2,6- 
40 methanO"3-benzazocln-9-ol; 

(3E)-2-amino-4-(phosphonomethyl>-3-heptenoic acid; 
(3R,4S)-reI-3,4-dihydro-3-[4-hydroxy-4-(phenylmethyl)-1-pip 
ben2opyran-4,7'<liol; 

(3S.4aR,6S,8aR>-decahydro-6-(phosphonomethyl)-3-isoquinoline carboxylic 

45 acid; 

(R)-9-bromo-2,3,6,7-tetrahydro-2,3-dioxo-N-phenyl-1 H,5H-pyrido[1 ,2,3- 
de]quinoxaline-5-acetamide; 

(aR)-a"amino-5-chloro-1-(phosphonomethyl)-1H-benzimidazole-2-propanoi^ 

acid; 

50 [2-(8.9-dioxo-2,6-diazabicycIo[5.2.0]non-1 (7)-en-2-yI)ethyll-phosphonic acid; 

[5-(aminomethyl)-2-[|I(5S)-9-chloro-2,3,67-tetrahydro-2,3-dio^^^ 
pyrido[1 ,2,3-de]quinoxalin-5-yi]acetyI]amino]phenoxy]-acetic acid; 

1,4Klihydro-6-methyl-5-[(methylamlno)methyl]-7-nltro-2,3-qu 
monohydrochloride; 
55 1-[2-(4-hydroxyphenoxy)ethyl]-4-[(4-methy!phenyl)met^^^^ 
hydrochloride; 

1 -[4-(1 H-imidazol-4-yl)-3-butynylH-(phenylmethyl)-piperidine; 

1- aminocyclopentane-carboxyIic acid (ACPC); 

2- [(2,3-dihydro-1 H-inden-2-yl)amino]-acetamide monohydrochloride; 
60 2-hydroxy-5-[[(pentafluorophenyl)methyl]aminol-benzoic acid (PBAS); 

2- methyl-6-(phenylethynyl)-pyridlne (MPEP); 

3- (phosphonomethyl)-L-Phenylalanine; 

3-[(1 E>-2-carboxy-2-phenylethenylH,6-dichloro-1 H-indoie-2-carboxylic acid; 
4,6Klichloro-3-[(EH2-oxo-1-phenyi-3-pyiTolidinylidene)methyll-1H-indol^^ 
65 carboxylic acid; 

6- chloro-2.3,4,94etrahydro-9-methyl-2,3<lioxo-1H-indeno[1,2-b]pyrazirie-9^ 
acetic acid; 

7- chlorothiol<ynurenic acid; 

8- chloro-2,3<lihydropyridazino[4,5-b]quinoline-1,4-dione 5-oxide salt with 2- 
70 hydroxy-N,N,N-trimethyl-ethanaminium; 

aptiganel; 
besonprodil; 
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budipine; 

cx>nantDkin G; 
75 deiucemine; 

dexanabinol; 

felbamate; 

fluorofelbamate; 

gacyclidine; 
80 glycine; 

ipenoxazone; 

kaitocephalin; 

lanicemine; 

licostinel; 
85 midafotel; 

milnacipran; 

N42K)hloro-5"(methylthio)phenyl]-N-methyl-N-[3-(methylthio 
guanidine; 

N42-chloro-5-(methylthio)phenyO-N-me%l-N-[3-I(R)-meth^ 
90 guanidine; 

neramexane; 
orphenadrine; 
rennacemide; 
topiramate; 

95 a-amino-2-(2'-phosphonoethyI)-cycloliexanepropanoic acid; 

a-amino-4-(phosphonometliyl)-benzeneacetic acid; 
8-[4-(1 J <liniethylheptyl)-2-liydroxyphenyIldecaiiydro-2-naphthalen 
nnethanol; 

5,6,6a,7,8,9,10,1 0a-octaliydrG-6-niethyl-3-[(1 R)-1-nnetliyl-4-phenyl butoxy]- 
00 1 ,9-phenanthridinediol; 

Desacetyl-L-nantradol; 
R-(+>methanandamide; 

11-hydroxy-9,15-dloxoprosta-8,12,13-dienoic acid; 

2- [3-nriethyI-6-(1-methylethenyl)-2-cyclohexen-1-yll-5-pentyl-(1 R-trans)-1 ,3- 
05 benzenediol (cannabidiol); 

3- amyl-1 -hydroxy-6,6,9-trimethyl-6H-dibenzo[b,d]pyran (cannabinol); 
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3-(1,lKllme%lheptyl>6a7,8,9J0J0a-hexahydro-1"hydroxy-6,6^ 
(6aR,9RJ0aR)-6H-<Jibenzo[b,cl]pyran-9-methano!; 

7-{1 ,1-dimethylheptyl)-1 ,2,3,4,4a,9b-hexahydro-2,2-dirnethyl-4-methyIene-1 ,3- 
1 0 methanodibenzofuran-9-oi; 

7-(1 .1-dimethylheptyl)-1 .2,3,4,4a,9l>hexahydro-2,2-dimethyl-4-methylene- 
1 (s),3-methanodibenzofuran-9-ol; 

2-[4-[(acetyloxy)methylI-6,6-dimethylbicyclo[3.1 .1]hept3-en-2-ylI-5-(1 ,1- 
dimethylheptyl)-diacetate[1 R-(1 a,2a,5a)l-1 ,3-benzenediol; 
1 5 2-[4-[(acetyloxy)methyI]-6,6-dimethylbicyclo[3.1 .1]hept-3-en-2-yI]-5-(1 ,1- 

dimethylheptyl)-d!acetate[1S-(1a,2a,5a)l-1 ,3-benzenediol; 

5-(1 ,1<limethylheptyl)-2-[4-(hydroxymethyl)-6,6-dimethylbicyclo .1] hept-3- 
en-2-yIl-[1 S-(1 a.2a,5a)l-1 ,3-benzenediol; and 

5-(1 ,1-diniethylheptyl)-244-(hydroxymethyl)-6,6-dimethylbicyd^ .1] hept-3- 
20 en-2-yl]-[1 R-( 1 a,2a.5a)l-1 ,3-benzenediol; 

or is an isomer, a phamiaceutically acceptable salt, ester, or prodrug thereof. 

1 0. The composition of claim 9 wherein the cyclooxyenase-2 selective 
inhibitor is selected from the group consisting of celecoxib, deracoxib, valdecoxib, 
rofecoxib, lumiracoxib, etoricoxib, and parecoxlb; and the cannabinoid agent is 
selected from the group consisting of 1-'(2,4-dichIorophenyl)-5-(4-iodophenyl)-4- 

5 methyl-N-1-piperidinyl-1 H-pyrazole-3-carboxamide, 1 -(2,4-dichlorophenyl)-5-(4- 
iodophenyl)-4-methyl-N-4-morpholinyl-1 H-pyrazole-3-carboxamide, dronabinol, 2-[3- 
methyl-6-(1 -methyIethenyl)-2-cyclohexen-1 -yl]-5-pentyl-(1 R-trans)-1 ,3-benzenedio! 
(cannabidiol), 3-amyl-1 -hydroxy-6,6,9-trimethyl-6H-dibenzo[b,d]pyran (cannabinol), 
dexanabinol, aptiganel, besonprodil, 2-methyl-6-(phenylethynyl)-pyridine (MPEP), 
1 0 and 5-(4-chlorophenyl)-1 -(2,4-dichlorophenyI)-4-methyl-N-1 -piperidinyl-1 H-pyrazole- 
3"Caroxamide, or Is an Isomer, a phannaceutically acceptable salt, ester, or prodrug 
thereof. 

1 1 . The method claim 1 wherein the cyclooxygenase-2 selective inhibitor 
and cannabinoid agent are administered substantially simultaneously. 

12. The method of claim 1 wherein the cyclooxygenase-2 selective inhibitor 
and cannabinoid agent are administered sequentially. 



wo 2004/105699 



176 



PCTAJS2004/016496 



13. The method of claim 1 \A*ierein the cyclooxygenase-2 selective inhibitor 
is administered to the subject in an amount of about 0. 1 to about 20 mg/kg body 
weight per day. 

14. The method of claim 1 wherein the cannabinoid agent is administered 
to the subject in an amount of about 2.5 to about 750 milligrams per day. 
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